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Description 

Background and Summary of the Invention 

The activity of proteolytic enzymes of the elastase type has been implicated in several pathological 
conditions, for example in arthritis and in pulmonary emphysema. Pharmacological inhibition of an elastase 
enzyme would be expected to prevent or ameliorate an associated pathological condition. Trifluoromethyl 
ketone substituted peptide derivatives which are inhibitors of human leukocytic elastase are described in 
European Patent Application, Publication number 189305 A2. 

The present invention relates to certain heterocyclic ketones which are human leukocyte elastase (HLE) 
inhibitors making them useful whenever such inhibition is desired, such as for research tools in pharmaco- 
logical, diagnostic and related studies and in the treatment of tissue degenerative diseases such as, for 
example, pulmonary emphysema in mammals. The invention also includes intermediates useful in the 
synthesis of these heterocyclic ketones, processes for preparing them, pharmaceutical compositions 
containing such heterocyclic ketones and methods for their use. 

Description of the Invention 

According to the invention there are provided compounds of formula I 

(Formula set out on pages following Examples) I wherein the group -Q- is selected from a group 
consisting of (i) ortho -phenylene, optionally bearing one or two substitutents independently selected from a 
group consisting of halogeno, nitro, an amino group of formula -NR 9 R h , an acylamino group of formula 
-NHCOR m , hydroxy, an acyloxy group of formula -OCOR" (1-4C) alkoxy, (1-4C)alkyl, trifluoromethyl, 
carboxy, cyano, [(1-4C)alkoxy]carbonyl, an aminocarbonyl group of formula -CONR p R q (including formula 
-CONR p 2 when R p = R q ), sulfo, sulfonamido of formula SOzNR'R' and (l-3C)hydroxyalkyl; and (ii) a cis- 
vinylene group of formula -C(R a ) = C(R b )- wherein 

R a and R b are each independently selected- from a group consisting of hydrogen, nitro, an amino group 
of formula -NR 9 R h , an acyloxy group of formula -OCOR", (1-4C)alkoxy, (1-6C)alkyl, trifluoromethyl, carboxy, 
cyano, [(1-4C)alkoxy]carbonyl, an aminocarbonyl group of formula -CONR p R q (including formula -CONR p s 
when R p = R q ), a hydroxymethyl group, and phenyl optionally bearing one or two substituents chosen from a 
group consisting of halogeno, nitro, (1-4C)alkoxy, (1-4C)alkyl and trifluoromethyl; 

R 9 , R h , R', R', R m , R p and R q are each independently selected from a group consisting of hydrogen and 
(1-4C)alkyl; 

R n is (1-4C)alkyl; 

X is selected from a group consisting of oxygen and sulfur; 

A is selected from a group consisting of -CO-, -NH.CO- and -O.CO-; 

L is selected from a group consisting of phenylene, (1-6C)alkanediyl, (2-6C)alkenediyl and phenylene(1- 
3C)alkyl, optionally containing one double bond in the alkyl portion, with the condition that a carbon 
included in a double bond of an alkenediyl or included in an optional double bond of a phenylenealkyl 
group is not directly bonded to an oxygen or nitrogen atom of group A; and 

R* is selected from a group consisting of acylsulfonamide of formula R 5 .S(0 2 ).NH.CO-, acysulfonamide 
of formula R s .CO.NH.S(02)-, Sulfonylurea of formula R 5 .NH.CO.NH.S(02)-, sulfonylurea of formula R 5 .S- 
(0 2 ).NH.CO.NR 6 -, and trifluoromethylsulfonamide of formula CF 3 .S(0 2 ).NH- wherein 

R 5 is selected from a group consisting of (1-10C)alkyl; trifluoromethyl; (3-10C)cycloalkyl; (6 or 10C)aryl 
optionally substituted by 1 to 3 members of a group consisting of halogeno, nitro, amino, dimethylamino, 
hydroxy, methyl, trifluoromethyl carboxy, phenyl, and [(1-5C)alkylcarbonyl]amino; and an aromatic 
heterocyclic group defined as herein below in which up to 3 carbons of the aromatic system may bear a 
substituent group independently selected from a group consisting of halogeno and trifluoromethyl; and 

R 6 is hydrogen or methyl; and 

the pharmaceutically acceptable base-addition salts thereof. 

In this specification, the following definitions are used, unless otherwise described: 

Halogeno is fluoro, chloro, bromo or iodo. 

Aromatic heterocyclic group means a group of from 1 to 15 carbons and from 1 to 4 heteroatoms each 
of which is independently selected from a group consisting of sulfur, nitrogen and oxygen, and which form 1 
to 3 five- or six-membered rings, at least one of which is aromatic. More particularly, such an aromatic 
heterocyclic group is a monocyclic or fused bicyclic ring system of from 1 to 10 carbon atoms and from 1 
to 4 heteroatoms. 

Alkyl, alkanediyl, alkenediyl, etc. denote both straight and branched groups. 
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The radicals R\ L and Q may contain chiral centers. The present invention includes compounds of 
formula I wherein chiral centers included in R*,L and Q are of the R and/or S configurations. The radical L 
may contain a double bond; the present invention includes compounds of formula I wherem a double bond 
included in L is of the E and/or Z configuration. 

The compounds of the invention of formula I can be viewed as tripeptidoyl heterocycles. In general, the 
preferred compounds of the present invention are of the naturally occurring L-amino acid configuration at 
the chiral centers identified by • in formula I. The methods of synthesis described below may provide a 
diastereomeric mixture as a result of the presence of products with both the R and the S configurations at 
the chiral center identified by # in formula I. While these diastereomers may be separated, i is not 
necessary to do so. The preferred compounds are those assigned the S configuration at the chiral center 

' den As e will bf appreciated by those skilled in the art, the activity of the individual isomers is not the same, 
and it is therefore preferred to utilize the more active isomer. The present invention includes both the 
diastereomeric mixture and the active S and R isomers. 

A particular value for an optional substituent on Q when Q is o-phenylene, or for an opt.onal substituent 
on R* or R» when R a or R b is phenyl, or for R«, R\ R\ R< R m . R", R" or R< when the substituent or group is 
(1-4C)alkyl is, for example, methyl, ethyl, propyl, isopropyl. 2-methylpropyl or t-butyl. A particular value for 
an optional substituent on Q when Q is o-phenylene, or for R» or R>. or for an optional substituent on R or 
R> when R a or R b is phenyl when the substituent or group is (1-4C)alkoxy is, for example, methoxy, ethoxy, 
propoxy, isopropoxy. 2-methylpropoxy or t-butoxy. A particular value for an optional substituent on Q when 
Q is o-phenylene or for R a or R b when the substituent or group is [(1-4C)alkoxy]-carbonyl is. or example, 
methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl or t-butyoxycarbonyl. A particular value for R or R 
when it is (1-6C)alkyl is, for example, methyl, ethyl, propyl, isopropyl, butyl, 2-methylpropyl, t-butyl, pentyl. 
3-methylbutyl or hexyl. A particular value for an optional substituent on Q when Q is o-phenylene or for an 
optional substituent on R a or R b when R* or R b is phenyl when the substituent is halogeno is, for example, 
fluoro, chloro or bromo. . . 

A particular value for a (1 -3C)hydroxyalkyl substituent on Q when Q is o-phenylene is. for example, 
hydroxymethyl. 2-hydroxyethyl or 1,1-dimethylhydroxymethyl. 

A oarticular value of R 5 when R 5 is (1-10C)alkyl is, for example, methyl, ethyl, propyl, isopropyl, t-butyl 
or 4-methylpentyl. A particular value of when R* is (3-10C)cycloalkyl is, for example cyclopropyl 
cyclopentyl. cyclohexyl, norbornyl, or adamantyl. A particular value for R 5 when R 5 is (6 or 10C)ary is for 
example, phenyl or naphthyl; a particular value for an optional substituent on aryl when the subst.tuent .s 
halogeno is, for example, fluoro, chloro or bromo; and a particular value for an optional substituent on aryl 
when the substituent is [(1-5C)alkylcarbonyl]amino is, for example, formylarnino, acelylam.no. 2-methy- 
propanoylamino or 2,2-dimethylpropanoylamino. A particular value for R 5 when R is an aromatic 
heterocyclic group is. for example, furyl, thienyl, pyridyl or pyrimidinyl; and a particular value for an optional 
substituent when the substituent is halogeno is, for example, fluoro, chloro or bromo. 

A particular value for L when L is phenylene is, for example, p-phenylene or m-phenylene. A particular 
value for L when L is (1-6C)alkanediyl is. for example, methylene, ethan-1 ,2-diyl, ethan-1 1-diyl, Propan-1.3- 
diyl propan-1 ,2-diyl, propan-2.2-diyl. butan-1,4-diyl, 2-methylpropan-2,3-diyl, 2-methylpropan-1 ,2-d.yl or 
pentan-1 5-diyl. A particular value for L when L is (2-6C)alkenediyl is, for example, ethen-1 ,2-diyl, propen- 
1 2-diyl propen-1,3-diyl. buten-1 ,4-diyl, but-2-en-1 ,4-diyl, penten-1 , 5-diyl or 3,3-dimethylpropen-1.3-diyl. A 
particular value for L when L is phenylene(1-3C)alkyl is, for example, p-phenylenemethyl, 2-(P-phenyleneh 
ethyl or 2-(p-phenylene)-2-propyl; and when the phenylene(1-3C)alkyl group contains an optional double 
bond, a particular value for L is. for example 2-(p-phenylene)-ethenyl. 

A more particular value for an optional substituent on Q when Q is o-phenylene is, for example, chloro, 
dimethylamino, acetylamino, hydroxy, acetoxy, methoxy, methyl, trifluoromethyl, carboxy cyano metfiox- 
ycarbonyl ethoxycarbonyl. aminocarbonyl, methylaminocarbonyl, dimethylam.nocarbonyl amnosulfonyl, 
dimethylaminosulfonyl or hydroxymethyl, including hydroxy, methoxy, carboxy. methoxycarbonyl, aminocar- 

^T^t^u^lLe for R a or R" is, for example, hydrogen, dimethylamino. acetoxy methoxy, 
methyl, trifluoromethyl. cyano, methoxycarbonyl, aminocarbonyl, methylaminocarbonyl, dimethylaminocar- 
bonyl hydroxymethyl. phenyl, chlorophenyl, methoxyphenyl, or trifluoromethylphenyl, including hydrogen. 

A more particular value for R* is R^.S(0 2 ).NH.CO-, R^.S(0 2 ).NH.CO.NR^-. or CF 3 S0 2 NH-. 

A more particular value for is, for example, methyl, ethyl, isopropyl, cyclopropyl. cycloperrtyl. phenyl, 
chlorophenyl, bromophenyl. trifluoromethylphenyl, 1-naphthyl. 2-thienyl, 2-pyridyl, or chloropyndyl. including 
methyl, isopropyl, phenyl and 4-chlorophenyl. 

A more particular value for R 6 is hydrogen. 
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A more particular value for A is -CO-. e th P n-1 2-divl D- 

A more particular value for L is, for example, p-phenylene, ethane-1.2-diyl, ethen 1,2 diy., p 

C °Tatr b ln™t X wnerein X is oxygen and Q is o-pheny,ene as defined above under (i) in the definition 

?b) Q an oxazole wherein X is oxygen and Q is cis-vinylene as defined above under (ii) in the definition of 

S) a benzothiazole wherein X is sulfur and Q is o-phenylene as defined above under (i) in the definition 

S/JSLe wherein X is sulfur and Q is cis-vinylene as defined above ^.^^^^ 
A value of X in formula I of particular interest is oxygen. Values for * LA- .n formula I of partcular 
interest include for R*: tf.S(0 2 ).-NH.CO- and tf.S^.NH.CO.Ntf- especially tf.S(0 2 ).-NH.CO, for L. P 
nhenvlene- and for A- -CO-. A value for R 5 of particular interest is 4-chlorophenyl. 

' s^cific compounds of formula I are described in the accompanying Examples. Compounds wh,ch are 

5 C T^7Z^^!™* , indude pharmaceutical acceptable base-addition salts such 
as m e d iv d from aL me»a, hydroxides such as sodium hydroxide alkali ^ «^js and 
b e rbonates, alkaline earth hydroxides and organic amines. Such sats may I be prepared ^ mg he 

heterocyclic ketone in a mixture of water and a water-miscible organ,c solvent, adding an aqueous 

n nf thP has? and recovering the salt from the aqueous solution. . 

° ° The coZ nds o f f 9 ormula I may be made by processes which include processes known e 
chemical art for the production of structurally analogous heterocyclic and peptidic compounds. Such 
omcesses for the manufacture of a compound of formula I as defined above are provided as further 
SSTlSit^L and are illustrated by the following procedures in which the meanings of generic 

t5 radicals are as defined above (and a radical of formula Q may include a protec mg group). 
(A) For a compound of formula I, oxidizing a corresponding alcohol of formula m. 
W Formur P set out on pages following Examples) III Methods 

oxalylchloride, dimethyl sulfoxide, and a tertiary amine (see Marx M. et al„ j. Org ^ ^ he ^ g 788 

n 98 4))- the use of acetic anhydride and dimethyl sulfoxide; the use of dime thyl sulrox.de ^1 (3 
. dimet ) hy,aminopropy.,-3-eth y ,arbodiimide ^^J^^ ^hylen S ' ndt" 

(see eq Example 19); the use of chromium triox.de pyridine complex in mrniyiBne w u , 
se ofSss-Martn penodinane n,1,1-triacetoxy-2,1-ben Z oxiodol-3(3H ); one] Jnettcd , d JDeas. D. 

i nrn Chem 48 4155-56 (1983)). When Q has the value (i) ortho-phenylene and X is oxygen 

S^efefed Aidant is Dess-Martin periodinane: however, when Q bears an = r 
4, arouo the use of chromium trioxide pyridine complex or of dimethyl sulfoxide. 1 (J 

Smethylaminop opyl)-3-ethy.carbodiimide hydrochloride and dich.oroacetic acid is preferred .When an 

SySuWcontain. a basic nitrogen, it is generally preferable to 

to protect the basic nitrogen before oxidation and deprotect it after ox,dat,on to provide the correspond 
50 £ I wherein R* has the value R 5 .S(0 2 ).NH.CO-, reacting a corresponding 

"TFrmuirrttTn pages following Examples) .V wherein R 7 is carboxy (which compound is 
here ier retired to as "acid of formula .V) with a sulfonamide derivative ^^Xl l 
the presence of a dehydrating, agent or reacting a reactive derivative of m ."^*^™^* 
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{ormu ,a RS.SCNH3 in the presence ? " ^ 

temperature in the range of, for example 0 to 50 C tp eferably *° ^ M (such as the 

Alternatively, a reactive der,vat,ve of that formed from N.N-diphenylcar- 

acid chloride), acid anhydride or a mixed acid anhydride (such « ™ jd with N>N . 

bamic acid and the acid of formula .V by reaction of the sod.um i salt o the at t ^ 
diphenylcarbamoylpyridinium chloride), may be reac ed « * an -f^ sa c nveniently at or near 

mamide or dichloromethane. Q reacting a corresponding 

ing compound of formula IV .n which has he ^Jue JN.s ( »> ^ fae tfeated wjth 

(0 2 ).NCO; or alternatively, for a compound in which R has th J£ rs.s^.NH,. 

such as tetrahydrofuran or dichloromethane. S (0 2 ).NH-, reacting a corresponding 

a^m^ 

^;;:r^^,rrrs the , 0 7 ^ an a Cid of — 

or a reactive derivative thereof) with an amino ketone of may be carried out 

(Formula set out on pages foltojjug ^Examples) V ^-dim^ylaminopyridine or 1- 

using l-(3-dimeth y lam,nop r opyl)-3-ehy J^»^2fSu ran . S imilar.y, a compound of formula 
hydroxybenzotriazole in an "h»nt w * J « ^ frQm a corresponding amino ketone o 
V^-^ ^ the preparation of a starting materia, alcoho, 

of formula III from an amino alcohol of formula XV. above described 

lerial is t. be formed, to- sample. as described in Examples 5 and 1 convenlional me thod to 

^tr,^'^-; - — — - 

~, on 0 ,o an aminoac,, ^-^0** -ep«,e s.„ is quired, . 
Whereafter, lo- an, of the above procedures, when a P^ 3 ^™' J ^ a base cornpr ised of a 

a <7rcr e ,«^^ 

b> procedures which are seiected from a anda, x Me* ^^;* Sai , similar cornpounds. and 

&S r- be ciear ,0 one skilled in the art, .-^^r^: 
starting materials. Accords to one »> » »•» f^^* es) beginning with valine! (formula VII) 

a=::^ 
ma ; b vr:L*^ 

starting material amino ketone of formula V. 
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An aldehyde of formula XI may be reacted with, for example, an alkalai metal cyanide, such as, for 
example, sodium cyanide or potassium cyanide, to form a cyanohydrin of formula XIII wherein W is CN. 
More preferably, an aldehyde of formula XI may be converted into a cyanohydin of formula XIII wherein W 
is CN by treatment with acetone cyanohydrin, for example as described in Example 4a . In addition 

5 trimethylsilylcyanide may be used for the transformation, the trimethylsilyl group being removed upon 
acidic workup. The hydroxy group of such a cyanohydrin may optionally be protected by, for example, an 
acetyl group or a trimethylsilyl or t-butyldimethylsilyl group. 

A cyanohydrin of formula XIII wherein W is CN may be converted into a corresponding heterocyclic 
alcohol of formula XIV, either directly or via an isolated intermediate using a conventional method. For 

10 example, conversion of a compound of formula XIII wherein W is CN into a corresponding compound of 
formula XIV wherein Q has the value o-phenylene as defined above may be carried out using a similar 
procedure to one described in Hblljes, E. L. and Wagner, E. C, J. Org. Chem. , (1944), 9, 31. Conversion of 
a compound of formula XIII wherein W is CN into a corresponding compound of formula XIV wherein Q has 
the value cis-vinylene as defined above may be carried out using a similar procedure to one described in 

is Lora-Tamato, M. et al. Chem. Ber. , (1964), 97, 2230, 2234 or in Kitatani, K. et al, Tet. Lett. , (1974), 1531. 

Alternatively, a cyanohydrin of formula XIII wherein W is CN may be transformed into an imidate of 
formula XIII where W is -C(NH)OR and Ft is, for example, methyl or ethyl, preferably as its, for example, 
hydrochloride salt. An imidate of formula XIII wherein W is -C(NH)OR may be transformed into a 
corresponding heterocyclic alcohol of formula XIV; the intermediate imidate may be optionally isolated. The 

20 chemistry of imidates has been reviewed in "The Chemistry of Amidines and Imidates," Saul Patai, Ed., 
John Wiley and Sons, N.Y., 1975, p. 385 and in Roger, R. and Nielson, D. G., Chem. Rev. , (1961), 61, 1979. 
Conversion of an imidate of formula XIII wherein W is -C(NH)OR into a corresponding compound of formula 
XIV wherein Q has the value o-phenylene as defined above under (i) in the definition of Q may be carried 
out using a similar procedure to one described in King, F. E. and Acheson, R. M., J. Chem. Soc , (1949), 

25 1396; or in Reid, W. et al. Liebigs Ann. Chem. , (1964), 676, 114. Conversion of a compound of formula XIII 
wherein W is -C(CH)OR into a corresponding compound of formula XIV wherein Q has the value cis- 
vinylene as defined above under (ii) in the definition of Q and X is oxygen may be carried out using a 
similar procedure to one described in Wiley, R.H., Chem. Rev. , (1945), 37, 401; or in Cornforth, J. W., and 
Cornforth, R. H., J. Chem. Soc , (1947), 96; (1953), 93. 

30 As a further alternative, an imidate of formula XIII wherein W is -C(NH)OR may be hydrolyzed to the 
corresponding ester of formula XIII wherein W is -COOR. By using an ester of formula XIII wherein W is 
-COOR, a corresponding acid of formula XIII wherein W is -COOH (available by hydrolysis of the ester in a 
conventional manner), or a different activated derivative of an acid of formula XIII wherein W is COOH, and 
a conventional method, a corresponding compound of formula XIV may be prepared. For example, for a 

35 compound of formula XIV wherein Q is o-phenylene as defined above under (i) in the definition of Q, a 
similar method to one described in Landenberg, A., Chem. Ber. , (1876), 9, 1524; in Galatis, L. C, J. Amer, 
Chem. Soc , (1948), 70, 1967; in "Heterocyclic Compounds", Vol. 5, R. C. Elderfield, Ed., J. Wiley & Sons, 
N.Y., 1957, p. 421; in Lankezma, H. P. and Knauf, A. E., J. Amer. Chem. Soc , (1931), 53, 309 and 2654; in 
Lankezma, H. P. and Vopicka E., ibid., (1936), 58, 609; or in "The Chemistry of Heterocyclic Compounds," 

40 P. N. Preston, Ed., (1981), 40, 6-12 may be used. For example, for a compound of formula XIV wherein Q is 
cis-vinylene as defined above under (ii) in the definition of Q and X is oxygen, a similar method to one 
described in Wasserman, H. H. and Lu, T.-J., Tet. Lett. , (1982), 3831; in Davidson, D. et al, J. Org. Chem. , 
(1937), 2, 328; or in Weigand, E. E. and Rathburn, D. W., Synthesis , (1970) 648 and J. Chem. Eng. Data , 
(1973), 18, 237 may be used. For example, for a compound of formula XIV wherein Q is cis-vinylene as 

45 defined above under (ii) in the definition of Q and X is sulfur, a similar method to one described in Gabriel, 
S., Chem. Ber. , (1910), 43, 134 and 1283; in Bachstez, M., ibid. (1947), 47, 3163; or in Wiley, R. H. et al, 
Org. Reactions , (1951), 6, 367 may be used. 

Another alternative for the preparation of certain compounds of formula XIV wherein X is sulfur is the 
use of a thioamide of formula XIII wherein W is -CSNH 2 . A thioamide of formula XIII wherein W is -CSNH 2 

50 may be obtained, for example, from a corresponding nitrile in a conventional manner, such as, for example, 
treatment with hydrogen sulfide, optionally employing a basic catalyst, such as, for example, triethylamine. 
Thus, for example, a thioamide of formula XIII wherein W is -CSNH 2 may be converted into a corresponding 
compound of formula XIV wherein Q is cis-vinylene as defined above under (ii) in the definition of Q and X 
is sulfur by using a similar method to one described in Schmidt, V. et al, Synthesis . (1986), 992 or in Wiley, 

55 R. H. et al, Org. Reactions , (1957), 6, 367 and 378. 

A different route from an aldehyde of formula XI to a heterocyclic alcohol of formula XIV involves the 
use of a preformed heterocyclic reagent. For example, an organolithium reagent of formula XVI wherein Y is 
lithium may be reacted directly with an aldehyde of formula XI to provide a corresponding alcohol of 
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formula XIV. When X is oxygen, it may be preferred or necessary to use a different method. Reagents of 
formula XVI wherein Y is lithium may be prepared and used as described, for example, in Wasserman, H. 
H et al Tet Lett , (1981), 22, 1737; in Schroeder. R. et al, Liebigs Ann. Chem. , (1975), 533; in Beraud, J. 
and Me'tzaer. J- Bull. Soc. Chem. France , (1962), 2072; in Shirlet, D. A. and Alley, P. W., J. Amer. Chem. 
Soc, (1957), 79, 4922; in Ogura, H. and Takahashi, H.. J. Org. Chem. , (1974), 39, 1374; in Justin, P. and 
Hoffmann, H. J., Chem. Ber. , (1973), 106, 594; and in Justi, P. and Sakriss, W., ibid., (1973), 106, 2815. 

Alternatively, for example, a 2-trimethylsilyl heterocyclic reagent of formula XVI wherein Y is trimethyl- 
silyl may be condensed with an aldehyde of formula XI to provide an intermediate o-trimethylsilyl derivative 
of a corresponding alcohol of formula XIV. The alcohol of formula XIV may then be obtained by removal of 
the trimethylsilyl group using a conventional procedure. Reagents of formula XVI wherein Y is trimethylsilyl 
may be prepared and used in a manner similar to those described, for example, for 4-methyl-2- 
trimethylsilyloxazole, 2-trimethylsilylbenzothiazole and 2-trimethylsilylthiazole in A. Dondoni, et al. Tet. Lett.. 
(1985), 26, 5477; in A. Dondoni et al, J. Chem. Soc, Chem. Commun. , (1984), 258; and in A. Medici et al, 
Tet. LettT (1983). 24, 2901. 

Bylising a procedure similar to one described in Levin, J. I. and Weinreb. S. M., J. Org. Chem.. (1984). 
49, 4325, an oxazole of formula XIV wherein X is oxygen and Q is cis-vinylene as defined above under (h) 
in" the definition of Q may be prepared from a corresponding oxazoline (4,5-dihydrooxazole). The oxazoline 
may be prepared, for example, in a conventional manner from a corresponding intermediate of formula XIII 
wherein W is CN, -C(NH)OR, -COOR, or -COOH. or by reaction of an appropriate organometallic reagent 
with a corresponding compound of formula XI. (Thiazolines may similarly be prepared and dehydrogenated 
to afford thiazoles of formula XIV wherein X is sulfur and Q is cis-vinylene as defined under (n) in the 
definition of Q.) 

An alcohol of formula XIV may be converted into a corresponding amino alcohol of formula XV by 
removal of the CBZ-group using a conventional method, such as for example, hydrogenolysis over a 
palladium on carbon catalyst at about 3 bars pressure and ambient temperature in an appropriate solvent 
such as. for example, ethanol. 

An amino alcohol of formula XV may be converted into a starting material of formula III by reacting the 
amino alcohol of formula XV with an appropriate acylating agent. For example, when A is -CO-, appropriate 
acylating agents are activated derivatives of acids of formula R'.L.COOH, for example, activated derivatives 
thereof generated in situ when using conventional coupling reagents, such as, for example, 1-(3- 
dimethylaminopropyl)-3-ethyl-carbodiirnide hydrochloride and 1-hydroxybenzotriazole or 4- 
dimethylaminopyridine, as well as. for example, acid chlorides of formula R*.L.COCI. When A is -NH.CO-. 
appropriate acylating agents include isocyantes of formula R*.L.NCO. When A is -0-CO-. appropriate 
acylating agents include chloroformates of formula R\O.CO.CI. In general, the acylation is performed in an 
inert diluent or solvent, such as dichloromethane, tetrahydrofuran or dioxane. and at a temperature in the 
range of for example, 0-60V An organic or inorganic base such as triethylamine, 4-methytmorpholine, 4- 
dimethylaminopyridine, potassium carbonate or sodium hydroxide may also conveniently be used as an 
acid acceptor when appropriate. , u , , « i 

Starting material ketones of formula IV may also be obtained from an intermediate alcohol of formula 
XV as shown in Scheme II. Thus, for example, for a starting material of formula IV wherein R 7 has a value 
of R 2 0 2 C- H 2 N SOa-. or R 6 NH- and R z has a value defined below, an amino alcohol of formula XV may be 
converted' into a corresponding alcohol of formula XVII by using a method analogous to one described 
above for preparation of a compound of formula III and an analogous reagent, such as, for example 
R 7 L.COOH, R 7 .L.COCI, R'.L.NCO or R 7 .L.O.COCI. Then, by using a similar oxidation process to one 
described in process (A), an alcohol of formula XVII may be oxidized to provide a starting material ketone of 
formula IV A starting material ketone of formula IV wherein R 7 has a value of -NCO may be prepared from 
a corresponding ketone of formula IV wherein R 7 is carboxy by use of a modified Curtius reaction using, for 
example diphenylphosphorylazide and triethylamine in benzene or toluene at 80* (See T. Shioiri, K. 
Ninomiya and S. Yamada, J. Amer. Chem . Soa, (1972), 94, 6203). A starting material of formula IV wherein 
R 7 has the value carboxy may be prepared by decomposing a suitable, corresponding ester of formula IV 
wherein R 7 has the value R 2 0 2 C- in which R z is a conveniently removed acid protecting group, for example, 
phenyl, benzyl, or (1 -6C)alkyl optionally bearing an acetoxy , (1 -4C)alkoxy or (1 -4C)alkylthio substituent. 

A particular value for R z is, for example, methyl, ethyl, propyl, t-butyl, acetoxymethyl, methoxy methyl. 
2-methoxyethyl, methylthiomethyl. phenyl, or benzyl. 

It will be appreciated that the decomposition of an ester of formula IV wherein R is R 0 2 C-can be 
performed using any one of a variety of procedures well known in the art of organic chemistry. Thus, it may 
be carried out for example, by conventional hydrolysis under acid or base conditions, adjusted as 
necessary to minimize any hydrolytic removal of other functional groups in the molecule. Alternatively. tn 
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certain circumstances, for example, when R 2 is t-butyl. it may be preferred to carry out the decomposition 
using acid catalysis, for example, by treating an ester of formula IV with, for example, trifluoroacetic acid at 
a temperature of, for example, 0-40 • C, in a suitable solvent or diluent such as dichloromethane. In addition, 
when R z is t-butyl, the decomposition may be performed, for example, by using trimethylsilyl triflate and 
then water, in a conventional manner. Still further, in certain circumstances, for example, when R z is benzyl, 
it may be possible to carry out the decomposition by reductive means, for example, by the use of hydrogen 
at a pressure of about three bars in the presence of a suitable catalyst, such as palladium or platinum, 
conveniently on charcoal as a support. 

Starting material amino ketones of formula V may be obtained from corresponding alcohols of formula 
XIV via the corresponding ketones of formula VI. Thus, by using an oxidation procedure similar to one 
described above in method (A), an alcohol of formula XIV may be oxidized to a corresponding ketone of 
formula VI, for example, as described in Example 7d and Example 8b . Removal of the N-protecting group 
from a ketone of formula VI will then provide a corresponding starting material amino ketone of formula V. 
The protecting group conveniently may be removed using, for example, trifluoromethanesulfonic acid in 
dichloromethane at room temperature. It is convenient to isolate an amino ketone of formula V so prepared 
as its crude trifluoromethanesulfonic acid salt and use it directly for the preparation of a corresponding 
product of formula I, for example, as described in Example 7f . If an amino ketone of formula V is isolated in 
the form of its free base, for example as described in Example 8c . it is preferable to use the material at 
once because of the limited stability of the free base. 

Starting material ketones of formula IV may also be prepared from corresponding amino ketones of 
formula V using analogous methods to those described above for the preparation of alcohols of formula XVII 
from corresponding alcohols of formula XV. 

An alternative, analogous approach to the starting materials of formulae III, IV and V is outlined in 
Scheme III (set out on pages following Examples). A protected valinal, for example CBZ-valinal, may be 
converted into a corresponding protected heterocyclic alcohol of formula XlVa by using a method analogous 
to one described above for the conversion of a protected aldehyde of formula XI into a protected 
heterocyclic alcohol of formula XIV. The conversion may be carried out stepwise through analogous 
intermediates of formula Xllla or directly by using a heterocyclic reagent of formula XVI. An alcohol of 
formula XlVa may be deprotected to provide an amino alcohol of formula XVa. By coupling with an acid of 

. formula IX, an amino alcohol of formula XVa may be converted into an alcohol of formula XIV to be used as 
described in Scheme II. Alternatively, an amine of formula XVa may be coupled with an acid of formula IXa 
(prepared by using standard methods or methods analogous to those described above) to provide a starting 
material of formula III, for example, as described in Example 19 . In addition, an amine of formula XVa may 
be coupled with an acid of formula IXb (prepared by using standard methods or methods analogous to 

i those described above) to provide a compound of formula XVII, which may be converted into a starting 
material of formula IV. 

A further approach to starting materials of formulae IV and V, as well as to compounds of formula I, also 
involves the use of organometallic reagents of formula XVI wherein Y is lithium, especially when X is sulfur, 
as illustrated in Scheme IV and Example 13 and Example 14 . Thus, for example, a suitably amino- 

> protected N N-disubstituted valinamide, such as benzyloxycarbonyl protected, N-methoxy-N-methyl- 
valinamide of formula XX, may be treated with a lithiated heterocycle, such as 2-lithiothiazole or 2- 
lithiobenzothiazole, to afford a corresponding ketone of formula XXI. Removal of the amino-protecting group 
from a compound of formula XXI by a conventional method affords a corresponding aminoketone of formula 
XXII By coupling an acid of formula IX with an amine of formula XXII, a corresponding ketone of formula VI 

; may be obtained. As described above, a ketone of formula VI may be converted into a starting material of 
formula V, which starting material of formula V may be further converted into a starting material of formula 
IV By coupling an acid of formula IXa with an amino of formula XXII, a corresponding product of formula I 
may be obtained. Similarly, by coupling an acid of formula IXb with an amine of formula XII a corresponding 
starting material of formula IV may be obtained directly. Also, by use of analogous methodology to that 

o described for the conversion of an amide of formula XX into an amino ketone of formula XXII, other 
intermediate compounds, such as those of formula XXIII, formula V and formula IV wherein R 7 is HNR -, 
may be obtained. 

As will be clear to one skilled in the art, the order of steps in the sequences leading to the starting 
materials and products of the invention may be altered if appropriate considerations relative to coupling 
5 methods, racemization, deprotection methods, etc. are followed. 
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Inhibition Measurements: 



ability of a compound of the invention to inhibit the action ot num a kinetic 

macular weight peptide substrate. The potency o an mh bitor s - .J^ of ^ lnWbKof 
determination of the dissociation a f 
with HLE. The substrate used was (1878) ™« * JqM ^ * * T " 

described by Nakajima, K. et aL in £ ^ff^ 7 us ° ed i thes ' e studies may be obtained from 
Biol. Chem., 257. No. 9, 5085-5091 ^J^^^^B * ^'scarello. B. R. et al. in Preparatrve 
iiSiin-pSuc* of St. Louis, ^..^^^^^l^ Patent Application, Publication 
Biochemistry, Vol. 13, pages 57-67, (1983) as also pro duction of p-nitroaniline was 

^7189305 A2. From the * u » P»"^ ' ^ 

measured at 25'C spectrophotometncal^n the Reac tions were inijated 

acquisition from a a Cary 210 spectropho tometer b ton, d from g gg mi||j|iters of buffer 

by'injection of 10 microliters of the ^HLE solut,n into 3 ^ °^ substrate solution in DMSO, 
(10 millimolar sodium phosphate, 500 millimolar NaC pH p . nitr oaniline production were 

L 50 microliters of DMSO. Inif, . steady ^J^^^ ^ ^ linea r least square, This 

^^sss:---- a — - in * e — ot inh,b,tor Ki 

° "'f general, the heterocyclic ketones of the present invent*, are ^^j^Z tCof 
ho wever if the heterocydic Ketones ^ ^^^T^ out. 0» Williams, J. W 
analysis to accurately determine ■ K, value ife ^'^J™,, these me thods.) In atypical experiment 
and Morrison, J. F., Meth. Enz. 63 437 (1979) for cntoride , pH 7.6), 50 microliters of 

J5 2.89 ml of buffer (10 millimolar sodium phosphate in DMSO are added to a 3 rn.ltal.ter 

inhibitor solution in DMSO. and 50 m '^' to " ^Us contents and maintained at (25'C) in 

cuvette. The cuvette is stoppered, ^.^J^^",,* reaction solution to come to thermal 
the spectrophotometer. After a period of five m nutes to ^ano ^ ^ (QaM 

equilibrium, 10 microliters of stock enzyme so ^ n are ^Jedto ^ ^ three non . zero inhibitor 

30 Duplicate or triplicate runs are done at zero i * bfc r h ^ above referen ce by Williams 

compound of D^mpleJ. is 3.3 x 10 ,0 M. 



Animal Models 



Ml III IICI! 1*1 

Anima , models of emphysema include ^^^^ 
cause a slowly progressive, destructive '-ion of u T he* He g ^ ^ js evj 

weeks to a few months after the initial m ult. ^^^^ t0 an inflammatory lesion by the end 

f0,,0 ~r^:tht,y anesthetized - ^s^ 

a ,one or containing 400 ug of human leu ^ Lgs removed and carefully trimmed o 
trachea. Twenty-four hours later the an.mals ar .WW and the lu g ^ ^ pBS and 

extraneous tissue. Following determination o fwot lung ^ , ung weights , total , a vagab.e red 

,avagab.e red and white cells recovered are deterrn manner following administration of 
cells and total lavagable white cells are elevated " a dose de f Q{ djmjnish the severi ty of the enzyme- 
HLE. Compounds that are effective f^^^ZL for total lavagable cells, both red and 
o induced lesion resulting in lower wet lun g weight and ^ u <*° ™ d b ad min istering them either 

white, relative to administration of HLE .lone. *™£ u £^£ futility in preventing an HLE lesion 
^ex^i^^^^^^^^,^ in wet lung weight and total 
Compounds of this invention produced statistical y 

lavagable cells relative to HLE alone. . in at least one of the tests 
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administration of HLE alone obtained in the Animal Model test. In general, no overt signs of acute toxicity 
were noted for compounds of the present invention tested in the Animal Model. 

The compounds of the present invention may be administered to a warm-blooded animal in need 
thereof for treatment of a tissue degenerative disease, particularly a human, in particular for the treatment of 

5 emphysema. The preferred mode of administration may be via a powdered or liquid aerosol. In a powdered 
aerosol, compounds of the invention may be administered in the same manner as cromolyn sodium via a 
'Spinhaler' (a trademark) turbo-inhaler device obtained from Fisons Corp. of Bedford, Massachusets at a 
rate of about 0.1 to 50 mg per capsule, 1 to 8 capsules being administered daily for an average human. 
Each capsule to be used in the turbo-inhaler contains the required amount of a compound of the invention 

w with the remainder of the 20 mg capsule being a pharmaceutical^ acceptable carrier such as lactose. In a 
liquid aerosol, the compounds of the invention are administered at the rate of about 100 to 1000 
micrograms per "puff" or activated release of a standard volume of propellant. The liquid aerosol would be 
given at the rate of 1 to 8 puffs per day with variation in dosages due to the severity of the conditions being 
treated, the weight of the patient and the particular size distribution of the aerosol since smaller particles will 

75 achieve greater lung penetration. Propellants, ejj., a fluorinated hydrocarbon or isobutane, containers, 
valves and actuators for liquid aerosols are described by L. Lachman et al. in "The Theory and Practice of 
Industrial Pharmacy," Lea and Febiger, Philadelphia (1976). 

Alternatively, the mode of administration may be oral or parenteral, including subcutaneous deposit by 
means of an osmotic pump. The compounds of the invention may be conventionally formulated in an oral or 

20 parenteral dosage form by compounding about 10 to 250 mg per unit of dosage with conventional vehicle, 
excipient, binder, preservative, stabilizer, flavor or the like as called for by accepted pharmaceutical 
practice, e.g. as described in U.S. Patent No. 3,755,340. For parenteral administration, a 1 to 10 ml 
intravenous, intramuscular or subcutaneous injection would be given containing about 0.02 mg to 10 mg/kg 
of body weight of a compound of the invention 3 or 4 times daily. The injection would contain a compound 

25 of the invention in an aqueous isotonic sterile solution or suspension optionally with a preservative such as 
phenol or a solubilizing agent such as ethylenediaminetetraacetic acid (EDTA). 

The invention will now be illustrated by the following non-limiting examples in which, unless stated 
otherwise: 

(i) temperatures are given in degrees Celsius (C); operations were carried out at room or ambient 
30 temperature, that is, at a temperature in the range of 18-25 * ; 

(ii) evaporation of solvent was carried out using a rotary evaporator under reduced pressure (600-4000 
pascals; 4.5-30 mm Hg) with a bath temperature of up to 60 ' ; 

(iii) flash chromatography was carried out on Merck Kieselgel (Art 9385) [obtained from E. Merck, 
Darmstadt, W. Germany]; if "acidic silica gel" is indicated, material custom prepared by J. T. Baker 

35 Chemical Co., Phillipsburg, NJ, USA, and having a pH of about 6 when slurried in water was used; thin 
layer chromatography (TLC) was carried out on Analtech 0.25 mm silica gel GHLF plates (Art 21521), 
obtainable from Analtech, Newark, DE, USA; 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for illustration 
only; 

40 (v) melting points are uncorrected and (d) indicates decomposition; the melting points given are those 
obtained for the materials prepared as described; polymorphism may result in isolation of materials with 
different melting points in some preparations; 

(vi) all final products were essentially pure by TLC and had satisfactory nuclear magnetic resonance 
(NMR) spectra and microanalytical data; 
45 (vii) yields are given for illustration only and are not necessarily those which may be obtained by diligent 
process development; preparations were repeated if more material was required; 

(viii) when given, NMR data is in the form of delta values for major diagnostic protons, given in parts per 
million (ppm) relative to tetramethylsilane (TMS) as an internal standard, determined at 80 MHz or 250 
MHz using CDCI3, DMSO-ds or CD3OD as solvent; conventional abbreviations for signal shape are used, 

50 for example: s, singlet; d, doublet; m, multiplet; br, broad; etc; in addition "Ar" signifies an aromatic 
group or signal; 

(ix) reduced pressures are given as absolute pressures in pascals (Pa); other pressures are given as 
gauge pressures in bars; 

(x) chemical symbols have their usual meanings; the following abbreviations have also been used: min 
55 (minutes), hr (hours), v (volume), w (weight); mp (melting point), I [liter(s)], ml (milliliters), g (gram(s)], mg 

fmilligram(s)]; 

(xi) solvent ratios are given in volume: volume (v/v) terms; ratios of solids are given in weight:weight 
(w/w) terms; 
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(xii) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical ionizaton 
mode using a direct exposure probe; when given, only peaks ten percent of the base peak and larger are 
reported; and 

(xiii) when high pressure liquid chromotography (HPLC) data is reported, t B (retention time) is given min, 
s FR (flow rate) is given in ml/min, Col A is a 'Zorbax' (a trademark) ODS analytical column (4.6 mm x 25 

cm) and Col B is a 'Phenomenex' (a trademark) 'Zorbax' C-8 analytical column (4.6 mm x 35 cm). 
NOMENCLATURE: For uniformity and clarity, "amino acid sequence" type names are used whenever 
possible. In general, a stereochemical identification of a chiral center as (S) indicates that the product is 
estimated to contain at least 95% of the (S)-isomer at the center indicated; the absence of an 
10 identification of stereochemistry at a chiral center indicates a mixture of isomers which is not necessarily 
1:1 at the center indicated. 

Example 1 



(S)-[4-[ <4-Chlorophenyl)sulfonylaminocarbonyl]benzo- 
yl ] -L-valyl-N- { 1- ( 2-benzoxazolyl) carbonyl-2-methyl- 
20 propyl] -L-prolinamide (Formula I, heterocycle con- 
taining X, N and Q-2-benzoxazolyl, A-CO, L-£- 
phenylene, R 4 «R 5 .S(0 2 > .NH.CO-, R 5 »4-C1C 6 H 4 > . 

25 "~~~~~*~~ ' " -l LU.U.. 



a. N-Benzyloxycarbonyl-L-valinol. 

so Benzyl chloroformate (91.0 g, 95% purity) was added dropwise over a period of 1 hr to a pre-cooled 
(0 - ) solution of L-valinol (50.0 g) and triethylamine (60.0 g) in chloroform (1500 ml). The reaction mixture 
was stirred for 1 hr at 0" and then allowed to warm to room temperature over 2 hr. After the reaction 
mixture was evaporated, ethyl acetate (1500 ml) was added to the residue; and the organic solution was 
washed with 1N NaOH and brine, dried (MgSO*), and evaporated. The resulting residue was purifed by 

35 flash chromatography, using a stepwise gradient of ether:hexane (1:5) followed by ether, to give the product 
(91.4 g) as a white waxy solid; TLC, R, = 0.23, hexane:ether (50:50). 

b. N-Benzyloxycarbonyl-L-valinal. 

40 A solution of dimethylsulfoxide (107.2 g) in methylene chloride (150 ml) was added dropwise over 0.5 hr 
to a precooled (-60'), stirred solution of oxalyl chloride (87.1 g) in methylene chloride (800 ml) under a 
nitrogen atmosphere. The temperature of the mixture rose to -45 • . The reaction mixture was then warmed 
to -30'. A solution of the product of Example 1a (81.5 g) in methylene chloride (300 ml) was added 
dropwise over 45 min at -30 ■ . The reaction mixture was stirred for 50 min at -25 * , cooled to -40 • and a 

45 solution of diisopropylethylamine (177.4 g) in methylene chloride (250 ml) was added dropwise over 45 min 
at -40 • . The reaction mixture was stirred for 1 hr as it warmed to room temperature. The reaction mixture 
was diluted with methylene chloride (1500 ml), and the organic phase was washed with 1N HCI and 
evaporated to give the product (98 g ) as a green oil which was used immediately without further 
purification; TLC, Rf = 0.48, hexane:ether (50:50). 

50 

c. N-Benzyloxycarbonyl-L-valinal diethylacetal. 

Triethyl orthoformate (508 g), absolute ethanol (800 ml) and p-toluenesulfonic acid monohydrate (5.0 g) 
were added to a portion of the product of Example lb (81 g). The mixture was stirred for 10 min at room 
55 temperature and then evaporated. The resulting residue was dissolved in ether, washed with saturated 
aqueous NaHCOa, dried (Na2SO+), and evaporated to give a crude product which was purified by flash 
chromatography using a stepwise gradient of hexane through mixtures of methylene chloride:hexane to 
ethyl acetate:methylene chloride (30:70) to give the product (84.7%) as a pale yellow oil; TLC, R| = 0.21, 
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methylene chloriderpetroleum ether (50:50). 

d. L-Valinal diethylacetal (Formula VIII). 

5 A mixture of the product prepared using the method of Example 1c (147.8 g) and 10% palladium on 
carbon (10 g) in ethyl acetate (1500 ml) was stirred under H2 (1 bar) until 2500 ml of H2 were consumed. 
Twice during this time the reaction was interrupted and 10% palladium on carbon (10 g) was added. The 
reaction mixture was then filtered through a pad of diatomaceous earth. 10% Palladium on carbon (10 g) 
was added and the reacion mixture was again stirred under H 2 until 1 0.92 liters of H2 were consumed. The 

10 reactions mixture was filtered through diatomaceous earth and the filtrate was concentrated under vacuum 
to give the product (78.8 g) as a pale yellow oil; a D a = + 7.8. 

e. Benzyloxycarbonyl-L-valyl-L-proline methyl ester. 

15 To a cooled (0-5') solution of N-benzyloxycarbonyl-L-valine (450.0 g) in dry N,N-dimethylformamide 
(3.0 liter) was added 1-hydroxybenzotriazole hydrate (483.3 g); and the reaction mixture was stirred for 20 
min, followed by the addition of a slurry of L-proiine methyl ester hydrochloride (296.4 g) and triethylamine 
(186.6 g) in N,N-dimethylformamide (1.5 liter). After the resulting mixture was cooled to 0\ 1-(3- 
dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (377.6 g, 1.97 mol) in N,N-dimethylformamide 

20 (500 ml) was added. The reaction mixture was stirred at 0-5* for 3 hr and then allowed to warm gradually 
to room temperature. Stirring was continued for 65 hr, and the mixture was filtered and evaporated. The 
residue was partitioned between ether and 1N HCI, and the precipitate which formed was removed by 
filtration. The etheral layer was then separated; washed with water, saturated aqueous NaHCOs and brine; 
dried (MgSCU); and evaporated. The crude ester was purified by flash chromatography using a gradient 

25 elution of methylene chloride, then methanolrmethylene chloride (1:99), (2.5:79.5), and, finally, (5:95). The 
impure material from the first column was rechromatographed using a gradient elution of methylene 
chloride-.hexanes (1:3), methylene chloride, and, finally, methanol: methylene chloride (2:98). The combined 
chromatographies afforded the ester (596.9 g, 92%) as a colorless oil; TLC, R ( = 0.45-0.60, metha- 
nol:methylene chloride (5:95); MS, m/e = 363(M + 1, base), 319, 255, 130, 91. 

30 



Analysis for C,9H 2G N2Os.0.25 H 2 0: 


Calculated: 
Found: 


C, 62.19; 
C, 62.19; 


H, 7.28 
H, 7.12; 


N, 7.68 
N, 7.51 



35 " '" ' ------ — ~ ----- 

f. Benzyloxycarbonyl-L-valyl-L-proline (Formula IX). 

To a solution of the product of Example 1e (595.0 g) in methanol (4.8 liter) was added 1 N NaOH (1 .80 
liter), and the solution was stirred for 18 hr. The methanol was evaporated, and the aqueous layer was 
acidified (pH 2) with 1 N HCI and extracted with methylene chloride. The organic extracts were washed with 
brine, dried (Na2SO») and evaporated to afford the acid (520.2 g, 90%) as an analytically pure, white solid; 
MS, m/e = 349(M + 1, base), 305, 241, 206, 116, 91. 



Analysis for C18H24N2O5.O.3 H 2 0: 


Calculated: 
Found; 


C, 61.11; 
C61.12; 


H, 7.01 
H, 6.86; 


N, 7.92 
N, 7.68 



50 

g. (S)-Benzyloxycarbonyl-L-valyl-N-[1 -(diethoxy methyl)-2-methy lpropyl]-L-prolinamide (Formula X). 

Isobutyl chloroformate (57.8 g) was added in one portion to a solution of the product of Example 1f - 
55 (154.3 g) and 4-methylmorpholine (42.8 g) in dry tetrahydrofuran(280 ml) at -20'. After stirring for 10 min, 
the mixture was cooled to -40 • and aminoacetal prepared as described in Example 1 , parts a-d (74.2 g) in 
tetrahydrofuran (700 ml) was added. The mixture was allowed to warm to room temperature and stir for 16 
hr before it was filtered and evaporated. The residue was dissolved in ethyl acetate; washed with 1N HCI, 
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sa,u,a,ed agueous NaHCO, and brlne; ^tlm^^^^ 

» . - — - 

R, = 0.47, ethyl acetate:methylene chloride (25:75). 

h (S)-Benzyloxycarbonyl-L-valyl-N-(1-formyl-2-methylpropyl)-L-prolinamide (Formula X.). 
MS, m/e = 432(M + 1, base), 199. 

h-1. A preferred method for conversion of the aceta. product of E^mplejs into the aidehyde product of 
Example 1h is as follows: 

To a stirred solution o, «he acetal product o, Exjn^JaJo g, J, acetone ^IX" «T, 

etone:hexanes (45:55); MS, m/e = 460(M + 29), 433 (M + 2). 432(m + 1). 331 199. 

Benzyloxycarbonyl-L-valyl-N-tl^cyanohydroxymethyD-^methylpropyll-L-prolinamide (Formu.a XIII. 



25 i 

W = CN). 



Solid KCN (7.74 ,, .1. mmol, was added .0 a soiujon 0. « ^^SJM'£ ^ 
tettahydroruran (150 ml) and water (128 ml). The resulting mix. ure was^ sirred o ^ 
partitioned between ethy, ^ ^^^^-S^^ drieS ,10. W 

sss.s^ 'r.po,r:;r,d ,« , - *«. ^ — — ~ 

H An alternate, preferred procedure .0, preparation o, ,he product », gasjU! is described in Exam,* 

r.^oxyc.rtowl^^ (Formula 
XIV heterocycle containing X. N and Q-2-benzoxazolyl). 

' A solution ot acetyl chloride ^^^Z^S" an'Siolatll"!* 

o^t,:^^^ 

»as-liSidaT0 • 10, 1 6 nr. The solvents »ere.»aporal^. the res *e was £s*»d ^ 
s ml), and 2-eminoph.nol (1.83 g) was added.; We, ^^J^^^Zl evaporated. The crude 

o 0.08, acetone:hexane (3:17), three isomers, 2.45 g. 

k . L .v a , y .-N- [ 1-(2-benzoxazolyl)hydroxymethy.-2-methy. P ropy.l-L-prolinamide (Formu.a XV. heterocyc.e con- 

taining X, N and Q = 2-benzoxazolyl). 
ss A mixture o, 1» palladium on carbon (300 mg 50% water wet, a ™fcrT hr' IS^'mean 

three ,2.45 g, in ethano, ,100 ^'^^"^'Si"^^ hydrogenated tor an 
rr^SST-. « 12 ",hZ~ceous ean* and the solvent evaporated. The 
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residue was dissolved in ethyl acetate, extracted into 1 N HCI and the aqueous acid layer was washed with 
ethyl acetate, basified with 1N NaOH and, extracted with ethyl acetate. The organic solvent was evaporated 
to afford 1.40 g (76%) of solid. R, = 0.0-0.15, methanolxhloroform (1:19); MS m/e = 471 (M + 1), 399. 

5 I. [4-[(4-Chloropheny l)sulfony laminocarbonyl]-benzoyl]-L-valy l-N-[ 1 -(2-benzoxazolyl)hydroxymethyl-2-methyl- 
propyl]-L-prolinamide (Formula III, heterocycle containing X, N and Q = 2-benzoxazolyl, A = CO, L = p- 
phenylene, R* =R 5 .S(0 2 ).NH.-CO-, R 5 =4-CIC 6 H*). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide (710 mg) was added to a solution of the product of 
to Example 1k (1.38g), 1-hydroxybenzotriazole (983 mg) and 4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoic 
acid (see parts n and o below) (1.12 g) in tetrahydrofuran (18 ml); and the solution was stirred at room 
temperature for 16 hr. The mixture was partitioned between water and ethyl acetate; the organic phase was 
washed with 1N HCI and brine, dried (MgSO*), and evaporated. The crude product was purified by flash 
chromatography, eluting with ethyl acetate:ether:-acetic acid (60:40:2 drop/ml), to afford 1.2 g of solid; TLC, 
75 R, = 0.42, methanol:chloroform:acetic acid (5:95:1 drop/ml); MS, m/e = 738(M + 1 ), 421, 318. 



Analysis for CssHioCINsCVS.M H 2 0: 


Calculated: 
Found: 


C, 56.64; 
C, 56.97; 


H, 5.65; 
H, 5.39; 


N, 9.17 
N, 8.67 



m. (S)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]-benzoyl]-L-valyl-N-[1-(2-benzoxazolyl)carbonyl-2-methyl- 
propyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 2-benzoxazolyl, A = CO, L = p- 
phenylene, R* =R 5 .S(0 2 ).NH.CO-, R s =4-CIC s H t ). 

Trifluoroacetic acid (0.712 ml) was added to a solution of the product of Example 1, part 1 (1.15 g) and 
Dess-Martin periodinane (2.65 g) in methylene chloride (15 ml); and the solution was stirred at room 
temperature for 16 hr. The resulting suspension was partitioned between ethyl acetate and 1N HCI. The 
organic solution was washed with two portions of 1:1 (w/w) saturated aqueous Na 2 S20 3 : NaHCC-3, saturated 
aqueous NaHC0 3 and brine; dried (MgSO*) and evaporated. The crude product was purified by flash 
chromatography eluting with tetrahydrofuran.methylene chloride:acetic acid (2.5:97.5:1 drop/ml) to afford 
889 mg of solid. A second purification was performed using flash chromatography on acidic silica gel, 
eluting with methanol:chloroform (2.5:97.5), to afford the title compound (701 mg) as a solid; TLC, R ( = 0.47, 
ethyl acetate:hexanes:acetic acid (65:35:1 drop/ml); HPLC, t R = 9.27 , Col. B, FR = 4, wa- 
ter:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1); MS, m/e = 736(M + 1), 718, 421, 298. 





Analysis for C36H33CIN5O8.S.I.25 H 2 0: 


40 


Calculated: 


C, 56.12, 


H, 5.47; 


N, 9.09 




Found: 


C, 56.24; 


H, 5.07; 


N, 8.74 



The benzoic acid intermediate used for coupling in part 1 . may be prepared as follows: 

45 

n. 1 ,1 -Dimethylethyl 4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoate. 

A 5-liter 3-neck round bottom flask was equipped with a mechanical stirrer and nitrogen inlet. Methylene 
chloride (2 liters) was placed in the reaction flask and terephthalic acid mono-t-butyl ester (127.5 g), 4- 

50 dimethylaminopyridine (70.06 g), and 4-chlorobenzenesulfonamide (110.04 g) were added sequentially 
using methylene chloride (400 ml) to wash down the solids. 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride was added in portions over 10 min using methylene chloride (100 ml) to wash down the solid. 
After the reaction mixture was stirred overnight at room temperature, it was evaporated to dryness. The 
residue was partitioned between ethyl acetate and water. The organic solution was washed with 20% (w/v) 

55 aqueous citric acid, saturated aqueous NaHC03 and brine; dried (Na 2 SO*);and evaporated to a white solid. 
After drying in a vacuum oven at 50', the ester (277g, 100%) was obtained in a sufficiently pure state to be 
used directly for the next step; TLC, R ( = 0.43, methanolxhloroform (15:85). Further purification was possible 
by recrystallization from ethanol/water; mp above 300 • ). 
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o. 4-[(4-Chlorophenyl)sulfonylaminocarbonyl]benzoic acid. 

A 3-liter 3-neck round bottom flask was equipped with a mechanical stirrer and a CaCb drying tube. 
Trifluoroacetic acid (1300 g) was added and cooled to 0*, and the product of Example In (79.5 g) was 
added. Initially, the solid dissolved, giving a clear solution. After 10-15 min, a heavy precipitate of product 
formed; and it was difficult to stir the reaction mixture. Vigorous stirring with the mechanical stirrer was 
essential to drive the reaction to completion. The reaction mixture was stirred at 0-5 • for 1 hr before it was 
poured into 1500 ml of ice/water and stirred for 2 hr. The resulting solid was filtered and dried. The white 
solid (61.5 g, 91%) obtained was recrystallized from 1600 ml absolute ethanol/1600 ml water to yield the 
benzoic acid (54 g, 80%) as white needles; mp 286-288*; TLC R| = 0.7, methanol:chloroform:acetic acid 
(10:90:1). 

Example 2 



[4-(Methylsulfonylaminocarbonyl)benzoyl]-L-valyl-N- 
[l-(2-benzoxazolyl)carbonyl-2-methylpropyl]-L-prolin- 
amide (Formula I, heterocycle containing X, N and 
Q=2-benzoxazolyl, A-CO, L-£-phenylene , R 4 «R 5 .S(0 2 ) . - 
NH.CO-, R 5 =CH»). 



a. (1S)-[4-(1,1-Dimethylethoxy)carbonylbenzoyl]-L-valyl-N-[1-(2-benzoxazolyl)hydroxymethyl-2-methyl- 
propyl]-L-prolinamide (Formula XVII, heterocycle containing X, N and Q = 2-benzoxazolyl, R 7 .L.A = 4-[(CHa)- 
aCOCOJCshUCO). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (510 mg) was added to a solution of 
product prepared by the method of Example 1k [material prepared according to the method of Example 1j 
and obtained in the (1S)-form was treated according to the procedure of Example 1k and obtained in the 
(1S)-form] (1.00 g), 1-hydroxybenzotriazole (720 mg), and terepthalic acid mono-t-butyl ester (560 mg) in 
tetrahydrofuran(5 ml) at 0'; and the solution was allowed to warm to room temperature and stirred for 16 hr. 
The mixture was partitioned between water and ethyl acetate, the organic phase was washed with 1N HCI 
(twice), saturated sodium bicarbonate (twice) and brine, dried (MgSCU) and evaporated. The crude product 
was purified by flash chromatography, eluting with acetonerhexane (4:6), to afford the product (1.08 g, 73%) 
as a solid; TLC, R ( = 0.7, acetone:hexane (45:55); MS, m/e = 621 (M + 1), 649, 622, 565, 318. 



Analysis for C 3 *HuN*O7.0.4 H 2 0: 


Calculated: 
Found: 


C, 65.03; 
C, 65.06; 


H, 7.19; 
H, 7.05; 


N, 8.92 
N, 8.72 



b. (S)-[4-(1 ,1 -Dimethylethoxy)carbonylbenzoyl]-L-valyl-N-[1 -{2-benzoxazolyl)carbonyl-2-methylpropyl]-L-pro- 
linamide (Formula IV, heterocycle containing X, N and Q = 2-benzoxazolyl, R 7 .L.A = 4-[(CH3)3COCO]- 
C 6 H 4 CO). 

t-Butyl alcohol (0.030 ml) was added to a solution of the product of Example 3a (200 mg) and Dess- 
Marten periodinane (410 mg) in methylene chloride (5 ml) and the solution stirred at room temperature for 
16 hr . The resulting solution was partitioned between ethyl acetate and 1:1 saturated Na 2 S203:NaHCC>3. 
The organic phase was separated and washed with 1:1 saturated Na2S20 3 :NaHC03 (twice) and brine, dried 
[K2C03:Na2SO* (1:2, w:w)] and evaporated. The crude product was purified by flash chromatography, 
eluting with acetone:hexanes (1:3) to afford the product (161 mg, 80%) as a solid: TLC, R, = 0.35, 
acetone:hexanes (1:3); HPLC, t R = 7.86, Col A, FR = 2, water:acetonitrile (40:60); MS, m/e = 619 (M + 1), 563. 
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316, 304, 204, 120, 115. 



Analysis for C34H 42 N*O7.0.4 H 2 0: 


Calculated: 
Found: 


C, 65.24; 
C, 65.26; 


H, 6.89; 
H, 6.74; 


N, 8.95 
N, 8.84 



c. (4-Carboxybenzoyl)-L-valyl-N-[1 -(2-benzoxazolyl)carbonyl-2-methylpropyl]-L-prolinamide (Formula IV, 
heterocycle containing X, N and Q = 2-benzoxazolyl, RM.A. = 4-(HOOC)C6H 4 CO). 

A solution of the product of Example 3b (770 mg) in trifluoroacetic acid (5 ml) was stirred at room 
temperature for 2 hr. The solvent was then evaporated. The residual oil was diluted with ether and the 
resulting solution was evaporated. This process was repeated 6 times. The brown oil was then placed under 
high vacuum for 48 hr. The crude acid (now a foam) was purified by flash chromatography, eluting with 
acetone:hexane:acetic acid (40:60:1) to afford the product (680 mg, 96%) as a yellow solid; TLC, R ( = 0.23, 
acetone:hexanes:acetic acid (4:6:1 drop/ml); MS, m/e = 563 (M + 1), 545, 316, 298, 248, 245, 220, 204, 149, 
148, 120. 



Analysis for C 3 oH 3 «N4 0 7 .0.2 NaOH.0.55 H 2 0: ' 


Calculated: 
Found: 


C, 62.07; 
C, 61.70; 


H, 6.13; 
H, 5.95; 


N, 9.65 
N, 9.92 



d. [4-(Methylsulfonylaminocarbonyl)benzoyl]-L-valyl-N-[1-(2-benzoxazolyl)carbonyl-2-methylpropyl]-L-pro- 
linamide (Formula I, heterocycle containing X, N and Q = 2-benzoxazolyl, A = CO, L = p-phenylene, 
R 4 = R 5 .S(0 2 ).NH.CO-, R s =CH 3 ). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (78 mg) was added to a solution of the 
product of Example 3c (200 mg), 4-dimethylaminopyridine (58 mg), and methanesulfonamide (37 mg) in 
methylene chloride (2 ml), and the solution stirred at room temperature for 16 hr. After the solvents were 
evaporated, the residue was partitioned between ethyl acetate and 1N HCI. The organic layer was 
separated, washed with 1N HCI, dried (MgSCH) and evaporated. The crude product was purified by flash 
chromatography, eluting with ethyl acetate:ether:acetic acid (20:80:1) to afford the product (74.2 mg, 32%) 
as a solid; TLC, R, = 0.10, ethenacetic acid (100:1); HPLC, t R = 6.03, Col B, FR = 2, wa- 
ter:acetonitrile:tetrahydrofuran: trifluoroacetic acid (55:35:13:0.1) ; MS, m/e = 640 (M + 1), 622, 326, 325, 316, 
298, 247, 201 . 



Analysis for CaiHszNsOsS.O.S CH3CO2H: 


Calculated: 
Found: 


C, 56.93; 
C, 57.22; 


H, 5.89; 
H, 5.97; 


N, 10.18 
N, 9.79 
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Example 3 



( S ) - [ 4- (Phenylsulf ony 1 amino carbonyl) benzoyl] -L-valyl- 
N- [ 1- ( 2-benzoxazolyl) carbonyl-2-methylpropyl ] -L-pro- 
linamide (Formula I, heterocycle containing X, N and 
Q-2-benzoxazolyl, A»CO, L-p_-phenylene , R*-R 5 .S(0 2 ) .- 
NH.CO-, R 5 «C g H 5 ). 



a. 4-(Phenylsulfonylaminocarbonyl)benzoic acid. 

Using similar procedures to those described in Example 1 parts n and o, except using benzenesul- 
fonamide in place of 4-chlorobenzenesulfonamide, the benzoic acid was obtained as a solid; mp 259-261 * . 

b. (1S)-[4-(Phenylsulfonylaminocarbonyl)benzoyl]-L-valyl-N-[1-(2-benzoxazoly!)hydroxymethyl-2-methyl- 
propyl]-L-prolinamide (Formula III, heterocycle containing X, N and Q = 2-benzoxazolyl, A = CO, L = p- 
phenylene, R 4 =R 5 .S(0 2 ).NH.CO-, R 5 =C 6 H 5 ). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (140 mg) was added to a solution of the 
product of Example 1k (290 mg), 1-hydroxybenzotriazole (200 mg), and 4-(phenylsulfonylaminocarbonyl)- 
benzoic acid (179 mg) in tetrahydrofuran (4 ml); and the solution stirred at room temperature for 16 hr. The 
mixture was partitioned between water and ethyl acetate. The organic phase was washed with saturated 
NaHCOs (3 times) and brine, dried (MgSCU) and evaporated. The aqueous layers were combined, acidified 
to pH 1 with concentrated HCI, and extracted with chloroform. The chloroform phase was dried 
[K2C03:Na 2 SCU (1:2, w:w)] and evaporated. The crude product obtained from both the ethyl acetate and 
chloroform solutions was combined and purified by flash chromatography, eluting with ac- 
etone.hexanes.acetic acid (45:55:1), to afford the product (270 mg, 60%) as a solid; R ( = 0.15, ac- 
etone:hexane:acetic acid (30:70:1 drop/ml); MS, m/e = 704 (M + 1), 686, 387, 346, 318, 316, 300, 158, 120. 



Analysis for C 3 6H 4 , N5O3S.O 


8CH3CO2H: 


Calculated: 


C, 58.79; 


H, i 


.03; 


N, 9.07 


Found: 


C, 59.11; 


h, e 


.02; 


N, 8.68 



c. (S)-[4-(Phenylsulfonylaminocarbonyl)benzoyl]-L-valyl-N-[1-(2-benzoxazolyl)carbonyl-2-methylpropyl]-L- 
prolinamide (Formula I, heterocycle containing X, N and Q = 2-benzoxazolyl, A = CO, L = p-phenylene, 
R* =R 5 .S(0 2 ).NH.CO-, R 5 =C 6 H 5 ). 

Trifluoroacetic acid (0.09 ml) was added to a solution of the product of Example 4b (270 mg) and Dess- 
Marten periodinane (490 mg) in methylene chloride (5 ml) and the solution stirred at room temperature for 
16 hr. The resulting solution was diluted with ethyl acetate and washed (4 times with 4:1 brine: saturated 
Na 2 S 2 0 3 : Na 2 HC0 3 (1:1), once with brine), dried (MgSOi) and evaporated. The crude product was purified 
by flash chromatography, eluting with acetone:hexanes:acetic acid (40:60:1). The solid obtained from this 
column was further purified by flash chromatography on acidic silica gel eluting with chloroform to afford 
the title compound (152 mg, 57%) as a solid; TLC, R ( = 0.23, acetone:hexanes:acetic acid (40:60:1); HPLC, 
t R = 10.09, Col B, FR=2, water: acetonitrile:tetrahydrofuran.1rifluoracetic acid (55:35:15:0.1); MS, m/e = 702 
(M + 1). 326, 299, 298, 297, 201, 136. 
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Analysis for C 36 H 39 N 5 O8S.0.75 NaOH.0.25 H z 0: 


Calculated: 
Found: 


C, 58.72; 
C, 58.38; 


H, 5.51; 
H, 5.34; 


N. 9, 51 
N, 9.28 



Example 4 

( S ) - [ 4 - [ ( A -Chlor opheny 1 ) sulf ony laminocarbony 1 ] benzo- 
y 1 ] -L-valyl-N- [ 1 - ( 5-methoxybenzoxazol-2-y 1 ) carbonyl- 
2-methylpropyl]-L-prolinamide (Formula I, heterocycle 
containing X, N and Q-5-methoxybenzoxazol-2-yl, A-CO, 
L=p_-phenylene , R 4 -R 5 .S(0 2 ) .NH.CO-, R 5 «4-C1C 6 H 4 ) . 

a. (1 S)-Benzyloxycarbonyl-L-valyl-N-[1 ■(cyanohydroxymethyl)-2-methylpropyl[-L-prolinamide (Formula XIII, 
W = CN). 

An alternative, preferred procedure for preparation of the product of Example 1i is as follows: A 250 ml 
round bottom flask with stirrer was dried under vacuum and purged with nitrogen. The flask was charged 
with dichloromethane (120 ml) followed by the addition of aldehyde prepared as described in Example 1h - 
(17.7g) and triethyl amine (3.4 ml). Acetone cyanohydrin (11.0 ml) was added in one portion. The reaction 
mixture was stirred for 21 hr. The crude reaction mixture was diluted with dichloromethane. This solution 
was carefully washed (twice with saturated ammonium chloride, once with brine), dried (MgSO*), and the 
solvent evaporated. The crude product was dissolved in ethyl acetate, washed (once with saturated 
ammonium chloride, once with brine), dried (MgSCv), and evaporated. The resulting foam was heated to 
50* under vacuum for four days to afford 18.90 g (100%) of product: TLC, Ft f = 0.31, acetone:hexanes 
(40:60). 

b. (lS)-Ben2yloxycarbonyl-L-valyl-N-[3-ethoxy-2-hydroxy-3-imino-1-(1-methylethyl)propyl]-L-prolinamide hy- 
drochloride (Formula XIII, W = C(NH)OFt, R = C 2 H 5 ). 

To a stirred solution of ethanol (79.4 ml) in chloroform (80 ml) at 0* under nitrogen was added 
dropwise acetyl chloride (87.7 ml) over the course of 25 min. The product of Example 4a (18.81 g) in 
chloroform (80 ml) was added and the reaction stirred at 0' for 4 hr. The solvents were evaporated to 
afford the product (20.89 g); TLC, after partitioning an aliquot between ethyl acetate and 1N NaOH to form 
the free imino ether, R f = 0.45, methanol: chloroform (7.5:92.5). 

c. 2-Amino-4-methoxyphenol. 

A mixture of 10% (w/w) palladium on carbon (200 mg) and 4-methoxy-2-nitrophenol (3.0 g) in ethanol 
(100 ml) was hydrogenated in a shaker at 3.4 bar for 24 hr. The mixture was filtered through diatomaceous 
earth and evaporated to give the product (2.3 g); TLC, R ( = 0.61, methanol:chloroform (1:9); MS, m/e = 170- 
(M + 1), 164, 152(base), 124. 

d. (1S)-Benzyloxycarbonyl-L-valyl-N-[1-(hydroxy)-(5-methoxybenzoxazol-2-yl)methyl-2-methylpropyl]-L-pro- 
linamide (Formula XIV, heterocycle containing X, N and Q = 5-methoxybenzoxazol-2-yl). 

A stirred solution of the imidate of Example 4b (6.35 g) and 2-amino-4-methoxyphenol (1.525 g) in dry 
ethanol (40 ml) was heated for 8 hr at 60" under nitrogen. The mixture was dissolved in ethyl acetate, 
washed (IN HCI, saturated sodium bicarbonate, brine), dried (10% (w/w) KjCCVNasSO*), and evaporated. 
The crude product was flash chromatographed eluting with acetone:hexanes (30:70) to afford the product 
(983 mg). The mixed fractions were combined, evaporated and flash chromatographed eluting with 
acetone :hexanes (35:65) to afford additional product (588 mg); TLC, R, = 0.28, acetone:hexanes (40:60); MS, 



19 



EP 0 291 234 B1 



m/e = 582(M + 2), 581(M + 1), 563, 473, 331, 261, 195, 107, 91, 79, 70. 

e. (1S)-L-Valyl-N-[1 -(hydroxy) (5-methoxybenzoxazol-2-yl)methyl-2-methylpropyl]-L-prolinamide (Formula 
XV, heterocyle containing X, N and Q = 5-methoxybenzoxazol-2-yl). 

A mixture of 10% (w/w) palladium on carbon (300 mg) and the product from Example 4d (1.54 g) in 
ethanol (100 ml) was hydrogenated in a shaker at 3.4 bar for 4 hr, after which time the mixture was filtered 
through diatomaceous earth and the solvent evaporated. The residue was redissolved in ethanol (100 ml), 
10% palladium on carbon (0.69 g) added and the mixture hydrogenated in a shaker at 3.4 bar for 4 hr. The 
mixture was then filtered through diatomaceous earth and the solvent evaporated to afford 990 mg (83%) of 
solid (Ft, = 0.0. methanol :chloroform (1:19); MS, m/e = 475(M +29), 447(M + 1), 429, 348, 234, 233, 197, 180, 
179, 178, 155, 150, 100. 72, 70. 

f. (1S)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]-ben20yl]-L-valyl-N-[1-(hydroxy)(5-methoxybenzoxazol-2- 
yl)methyl-2-methylpropyl]-L-prolinamide (Formula III, heterocycle containing X, N and Q = 5-methoxybenzox- 
azo!-2-yl, A = CO, L = p-phenylene, R* = R 5 .S(0) 2 .NH.CO-, R 5 =4-CIC6H*). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (470 mg) was added to a solution of the 
product of Example 4e (990 mg), 1-hydroxybenzotriazole (330 mg), and the product of Example 1 part o - 
(830 mg) in tetrahydrofuran (7 ml); and the solution was stirred at room temperature for 16 hr. The reaction 
mixture was then stored at -78* for 36 hr. The reaction mixture was diluted with ethyl acetate, washed 
(saturated sodium bicarbonate, 1N HCI, brine), dried (Na2S04), and evaporated. The resulting solid was 
redissolved in ethyl acetate, washed (saturated sodium bicarbonate, 1N HCI, brine), dried (Na 2 S04), and 
evaporated. The crude product was purified by flash chromatography eiuting with acetone:chloroform:-acetic 
acid (20:80:1) to afford the product (976 mg) as a solid; TLC, R ( = 0.25, acetone:chloroform:acetic acid 
(35:65:1); MS, m/e = 768(M + 1), 752, 751, 750, 423, 422, 421, 402, 377, 348, 330. 



Analysis for C 3 7H* 2 CIN 5 0 3 S.1.8 CH 3 CO z H: 


Calculated: 
Found: 


C. 55.97; 
C. 56.14; 


H, 5.63; 
H, 5.76; 


N, 8.16 
N, 7.95 



g. (S)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]-benzoyl]-L-valyl-N-[1-(5-methoxybenzoxazol-2-yl)-car- 
bonyl-2-methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 5-methoxybenzoxazol- 
2-yl, A = CO, L = p-phenylene, R* = R 5 .S(0 2 ).NH.-CO-, R 5 =4-CIC s l-U). 

t-Butanol (0.116 ml) was added to a solution of the product of Example 4f (947.6 mg) and Dess-Martin 
periodinane (1.57 g) in dichloromethane (6 ml), and the solution stirred at room temperature for 21 hr. The 
resulting suspension was diluted with ethyl acetate and washed (twice with 1:1 saturated Na2S203: 
saturated NaHC0 3 , once with 1N HCI, brine), dried (MgSOO and evaporated. The crude product was 
purified by flash chromatography eiuting with acetone:hexane:acetic acid (50:50:1) to afford the product 
(703 mg) as a solid; TLC, R f = 0.47, ethyl acetate:hexanes:acetic acid (65:35:1): MS, m/e = 766(M + 1), 750, 
749, 748, 422, 421 , 329, 328, 327, 326, 249, 231 . 



Analysis for C^HsaCINsCfeS.I.I H 2 0.1.1 CH 3 C0 2 H: 


Calculated: 
Found: 


C, 55 26; 
C, 55.16; 


H, 5.51; 
H, 5.20; 


N, 8.22 
N, 8.08 
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Example 5 



(S) - [ A- [ ( 4-Chlorophenyl) sulf onylaminocarbonyl] benzo- 
yl] -L-valyl-N- [ 1- (5-hydroxybenzoxazol-2-yl)carbonyl- 
2-methylpropyl] -L-prolinamide (Formula I, heterocycle 
containing X, N and Q»5-hydroxybenzoxazol-2-yl , A»CO t 
L-£-phenylene, R A =R 5 .S(0 2 ) .NH.CO-, R 5 «4-C1C 6 H A ) . 



Boron tribromide (3.55 ml, 1 .OM in dichloromethane) was added to a solution of the product of Example 
4g (680 mg) in dichloromethane (5 ml) at 0 • and allowed to warm to room temperature. After 3 hours, the 
reaction mixture was partitioned between ethyl acetate and 1N HCI. The ethyl acetate layer was washed 
(brine), dried (MgSO*), and evaporated. The crude product was purified by flash chromatography eluting 
with methanol:chloroform:acetic acid (1:98:1) to give the product (236 mg, 35%) as a yellow solid; TLC, 
R, = 0.28, methanol:chloroform:acetic acid (5:94:1); HPLC, t R = 6.75, Col, A, FR = 3, 
water:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1); MS, m/e = 752(M + 1 ), 734, 421, 377, 342, 
314(base). 



Analysis for C36H38CIN5O9S.O.2 CHCI 3 .0.3 CH 3 COOH.1.5 H 2 0: 


Calculated: 
Found: 


C, 53.83; 
C, 53.65; 


H, 5.20; 
H, 4.96; 


N, 8.53 
N, 8.37 



[ 4 - [ ( 4-Chloropheny 1) sulf onylaminocarbonyl ] benzoyl ] -L- 
valyl-N- [ 1- [ 5- (aminocarbonyl)benzoxazol-2-yl) carbonyl- 
2-methylpropyl] -L-prolinamide (Formula I, heterocycle 
containing X, N and Q-5- (aminocarbonyl)benzoxazol-2- 
yl, A=C0, L-£-phenylene , R A -R 5 .S(0 2 ) .NH.CO-, 
R 5 -4-ClC,H,). 



a. 3-Amino-4-hydroxybenzamide. 

A solution of 3-amino-4-hydroxybenzoic acid (7.73 g) in thionyl chloride (96 ml) was stirred vigorously 
under nitrogen at 40* for one hour. The thionyl chloride was removed by distillation under reduced 
pressure and the resulting solid was suspended in toluene (350 ml). Anhydrous NH3 was bubbled into the 
reaction mixture for 45 minutes. The mixture was filtered through diatomaceous earth and the filter cake 
was washed copiously with acetone until fresh filtrate was clear. The acetone solution was evaporated, and 
the crude product was flash chromatographed eluting with acetonexhloroform (1:1) to afford the product 
(1.2 g) as a solid; TLC, Ft, = 0.1 7 acetone:chloroform (60:40); MS, m/e = 193(M + 41), 181(M + 29), 153(M + 1), 
136, 110. 
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b. (iS)-Benzyloxycarbonyl-L-valyl-N-[1-5-aminocarbonyl)benzoxazol-2-yl]hydroxymethyl-2-methylpropyl]-K- 
prolinamide (Formula XIV, heterocycle containing X, N and Q = 5-(aminocarbonyl)benzoxazol-2-yl). 

A stirred solution of the imidate of Example 4b (3.81 g) and 3-amino-4-hydroxybenzamide (1.00 g) in 
dry ethanol (28 ml) was heated for 2 hr at 60 * under nitrogen. The mixture was dissolved in ethyl acetate, 
washed (twice with water, once with saturated sodium bicarbonate, brine), dried (MgSCU). and evaporated. 
The crude product was flash chromatographed eluting with acetonexhloroform (60:40) to afford the product 
(936 mg); TLC, R, = 0.42, tetrahydrofuranxhloroform (75:25); MS, m/e= 622(M + 29), 595(M+2), 594(M + 1), 
505, 478, 477. 



Analysis for C 31 H 39 N 5 O7.2.0 H z O: 


Calculated: 
Found: 


C, 59.13; 
C, 59.18; 


H, 6.88; 
H, 6.35; 


N, 11.12 
N, 11.04 



c. (iS)-L-Valyl-N-[1-[5-(aminocarbonyl)benzoxazol-2-yl]hydroxymethyl-2-methylpropyl]-L-prolinamide (For- 
mula XV, heterocycle containing X, N and Q = 5-(aminocarbonyl)benzoxazol-2-yl). 

A mixture of 10% (w/w) palladium on carbon (750 mg) and the product from Example 6b (0.920 g) in 
ethanol (150 ml) was hydrogenated in a shaker at 3.4 bar for 4 hr after which time the mixture was filtered 
though diatomaceous earth and the solvent evaporated. The residue was then redissolved in methanol and 
evaporated to afford the product (680 mg, 100%) as a solid; TLC R,= 0.0, methanol xhloroform (5:95); MS, 
m/e = 460(M + 1), 247, 225, 198, 197, 196, 154, 125, 91. 

d. (iS)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]-benzoyl]-L-valyl-N-[1-[5-(aminocarbonyl)benzoxazol-2-yl]- 
hydroxymethyl-2-methylpropyl]-L-prolinamide (Formula III, heterocycle containing X, N and Q = 5-(aminocar- 
bonyl)benzoxazol-2-yl, A = CO, L = p-phenylene. Ft 4 =R 5 .S(0 2 ).NH.CO-, R 5 =4-CIC6HO■ 
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (292 mg) was added to a solution of the 

product of Example 6c (670 mg), 1-hydroxybenzotriazole (206 mg), and the product of Example 1 - part o - 
(507 mg) in tetrahydrofuran (5 ml); and the solution stirred at room temperature for 16 hr. The reaction 
mixture was diluted with ethyl acetate and washed three times with distilled water, once with 1N HCI, once 
with saturated sodium bicarbonate, and once with brine. The bicarbonate wash was acidified to pH 1 and 
extracted three times with ethyl acetate. The combined organic phases were washed with brine, dried 
(Na 2 SOO, and evaporated. The crude product was flash chromatographed eluting with 
tetrahydrofuran:chloroform:acetic acid (70:30:1). The resulting material was filtered through silica gel eluting 
with tetrahydrofuran:chloroform:acetic acid (30:70:0 to 30:70:1 to 100:0:1) to afford the product (350 mg) as 
a solid; TLC, R, = 0.55, tetrahydrofuran:chloroform:acetic acid (80:20:1); MS, m/e = 247, 197, 163. 

e. [4-[(4-Chlorophenyl)su!fonylaminocarbonyl[benzoyl]-L-valyl-N-[1-(5-(aminocarbonyl)benzoxazol-2-yl)- 
carbonyl-2-methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 5-(aminocarbonyl)- 
benzoxazol-2-yl, A = CO, L = p-phenylene, R* = R 5 .S(0 2 ).NH.CO-, R 5 = 4-CIC s H 4 ). 

Pyridine (0.422 ml) was added to a suspension of chromium trioxide (261 mg) in dry dichloromethane 
(27 ml) and the mixture stirred at room temperature 30 min. Diatomaceous earth (0.5 g) was added to the 
mixture which was stirred 5 more min. The product from Example 6d (340 mg) in dry dimethylformamide 
(1.5 ml) was added, and the mixture and was allowed to stir for 3.5 hr. The resulting suspension was filtered 
through diatomaceous earth and evaporated. The residue was lixiviated with chloroform and filtered through 
diatomaceous earth. (The use of methanol for lixiviation is preferred.) This process was repeated six times. 
The filtrates were combined and evaporated. The resulting solid was flash chromatographed eluting with 
tetrahydrofuran:chloroform:acetic acid (55:45:1). The resulting solid was filtered through silica gel, eluting 
first with chloroform then with tetrahydrofuran:acetic acid (99:1). The resulting solid was again flash 
chromatographed eluting with tetrahydrofuran:hexanes:acetic acid (60:40:1) to afford the product (37.5 mg); 
TLC R, = 0.50, methanol:chloroform:acetic acid (10:90:1); HPLC. t R = 7.23, Col, A, FR = 1, wa- 
ter:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1); MS, m/e = 777(M + 1 ), 761, 421, 342, 341, 
340, 339, 192. 
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Analysis for C37H39CIN6O3S.rj.9O H 2 0.1.0 CH3CO2H: 


Calculated: 
Found: 


C, 54.75; 
C, 55.07; 


H, 5.28; 
H, 5.41; 


N, 9.82 
N, 9.57 



Example 7 



[ k - [ ( 4 -Chlor opheny 1 ) sulf ony laminocarbony 1 ] benzoyl ] - 
L-valyl-N-[l-[5-(hydroxymethyl)benzoxazol-2-yl]car- 
bonyl-2-methylpropyl]-L-prolinamide (Formula I, 
heterocycle containing X, N and Q-5- (hydroxymethyl) - 
benzoxazol-2-yl, A-CO, L«p_-phenylene , R*-R 5 .S(0 2 ) .- 
NH.C0-, R 5 -4-ClC 6 H,). 



a. 3-Amino-4-hydroxybenzyl alcohol. 

A mixture of 10% (wAv) palladium on carbon (5.25 g) and 4-hydroxy-3-nitro-benzyl alcohol (25.0 g) in 
ethanol (1.3 liter) was hydrogenated in a shaker at 3.4 bar from 23 hr, after which time the mixture was 
filtered through diatomaceous earth and evaporated. The residue was flash chromatographed, eluting with 
methanol :chloroform (0:100 to 10:90), to afford the product (11.92 g, 60%) as a red solid; TLC, R ( = 0.14, 
methanol :chloroform (5:95); MS, m/e = 1 40(M + 1 ), 139, 138, 123, 122, 110. 

b. (1S)-Benzyloxycarbonyl-L-valyl-N-[1-hydroxy)t5-(hydroxymethyl)benzoxazol-2-yl]methyl-2-methylpropyl]- 
L-prolinamide (Formula XIV, heterocycle containing X, N, and Q = 5-(hydroxymethyl)benzoxazol-2-yl). 

The product from Example 4b (3.0 g) and alcohols prepared according to Example 7a (0.771 g) in 
absolute ethanol (20 ml) were heated at 65 • for 20 hr; the mixture was dissolved in ethyl acetate, washed 
(1N NaOH, brine), dried (MgSCU), and evaporated. The crude product was flash chromatographed eluting 
with acetone:hexanes (55:45) to give the product (858 mg) as a white solid; TLC, R ( = 0.26, acetone:hexanes 
(3:2); MS m/e = 581 (M + 1 ), 563, 501, 473, 455. 



Analysis for C 3 1 FU 0 N 4 0 7 .1 .25 H 2 0: 


Calculated: 
Found: 


C, 61 .73; 
C, 61.81; 


H.7.10; 
H, 6.86; 


N, 9.29 
N, 9.09 



c. (1S)-Benzyloxycarbonyl-L-valyl-N-[1-[5-[(t-butyldimethylsilyloxy)methyl]benzoxazol-2-yl]-hydroxymethyl-2- 
methy!propyl]-L-prolinamide (Formula XIV, heterocycle containing X, N and Q = 5-[(t-butyldimethylsilyloxy)- 
methyl]benzoxazol-2-yl). 

A solution of the product of Example 7b (736 mg), t-butyldimethylsilyl chloride (380 mg), 4- 
dimethylaminopyridine (7.8 mg), and triethylamine (0.37 ml) in dichloromethane (10 ml) was stirred at room 
temperature for 16 hr. The solution was then dissolved in ethyl acetate, washed (1N HCI, saturated sodium 
bicarbonate, brine), dried (MgSOO. and evaporated. The crude product was purified by flash chromatog- 
raphy, eluting with acetone:hexanes (1:3), to afford the product (715 mg, 82%) as a light yellow solid; TLC, 
R, = 0.46, acetone:hexanes (2:3); MS, m/e = 695(M + 1), 679, 587, 563, 455. 
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Analysis for C 3 ?H5 4N«O 7 Si.0.25 H 2 0: 


Calculated: 
Found: 


C, 63.54; 
C, 63.44; 


H, 7.85; 
H, 7.75: 


N, 8.01 
N, 7.54 



d. (S)-Benzyloxycarbonyl-L-valyl-N-[1-[5-[(t-butyldime^ 

propylR-prolinamide (Formula VI, heterocycle containing X, N and Q = 5-[(t-butyIdimethylsilyloxy)methyl]- 
benzoxazol-2-yl). 

Tert-butyl alcohol (0.068 ml) was added to a solution of the product of Example 7c (500 mg) and Dess- 
Martin periodinane (1.22 g) in dichloromethane (5 ml) and the solution stirred at room temperature for 16 hr. 
The resulting suspension was partitioned between ethyl acetate and a 1:1 solution of saturated Na2S2 03. satu- 
rated NaHC0 3 ; the layers were separated; and the ethyl acetate layer washed (once with a 1:1 solution of 
saturated Na 2 S2C>3 saturated NaHCC>3, twice with saturated NaHCOs, once with brine), dried (MgSOO, and 
evaporated. The crude product was purified by flash chromatography eluting with acetone:hexanes (1:3) to 
afford the product (448 mg, 90%) as a white solid: TLC, R,=0.54, acetone.hexanes (2:3); HPLC, t R = 6.18, 
Col A, FR = 2, water:acetonitrile (1 :9); MS, m/e = 603(M + 1 , base), 677, 635, 585, 460. 



Analysis for C 3 7H 52 r\UC7Si.0.25 H 2 0: 


Calculated: 
Found: 


C, 63.72; 
C, 63.84; 


H, 7.59; 
H, 7.45; 


N, 8.03 
N, 7.70 



e. Benzyloxycarbonyl-L-valyl-N-t1-5-(hydroxymethyl)-ben20xazol-2-yl]carbonyl-2-methylpropyl-L-prolinamide 
(Formula VI, heterocycle containing X, N and Q = 5-(hydroxymethyl)benzoxazol-2-yl). 

Tetrabutylammonium fluoride (1.2 ml of 1M solution in tetrahjNirofuran) was added to a solution of the 
product of Example 7d (418 mg) in tetrahydrofuran (5 ml). The resulting red solution was stirred at room 
temperature for 1 0 min and stored at 5 ' for 1 6 hr. The red solution was partitioned between ethyl acetate 
and 1N HCI, and the ethyl acetate layer was washed (saturated sodium bicarbonate, brine), dried (MgSCX), 
and evaporated. The crude product was purified by flash chromatography eluting with acetone.hexanes 
(35:65) followed by a second purification by flash chromatography eluting with methanohchloroform 
(2.5:97.5) to afford the product 183 mg, 53%) as a white solid; TLC, R, = 0.52, acetone:hexanes (3:2); HPLC, 
t„ = 6.27, Col A, FR=1, water:acetonitrile (40:60); MS, m/e = 579(M + 1), 561, 331, 225, 197, 91(base). 



Analysis for C 3 1 H 38 O? .1 .0 H 2 0: 


Calculated: 
Found: 


C, 62.40; 
C, 62.23; 


H, 6.76; 
H, 6.40; 


N, 9.39 
N.9.14 



f. [4-[(4-Chlorophenyl)sulfonylam'mocarbonyl]benzoyl]-L-valyl-N-[1-[5-(hydroxymethyl)benzoxazol-2-yl]- 
carbonyl-2-methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 5-(hydroxymethyl)- 
benzoxazol-2-yl, A = CO, L = p-phenylene, R* =R 5 .S(0 2 ).-NH.CO-, R 5 =4-CIC6H 4 ). 

Trifluoromethanesulfonic acid (0.140 ml) was added to a solution of material prepared according to the 
procedure of Example 7e (182 mg) in dichloromethane (8 ml), stirred for 15 min, and evaporated. The 
residue was dissolved in tetrahydrofuran (10 ml) and treated with 4-dimethylaminopyridine (293 mg), the 
product of Example 1 part o (113 mg), and 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride 
(66.5 mg), and stirred at room temperature for 16 hr. The mixture was partitioned between 1N HCI and ethyl 
acetate; the ethyl acetate phase was washed (1N HCI, brine), dried (MgSO*). and evaporated. The crude 
product was purified by flash chromatography eluting with methanot:chforoform:acetic acid (1 .5:97.5:1 .0) to 
afford the product (77 mg, 32%) as a light yellow solid; TLC, R f = 0.28, rnethanol:chloroform:acetic acid 
(5:94:1); MS m/e = 766(M + 1 ), 758, 592, 562, 421, 346, 328. 
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Analysis for C37 H40CIN5 0 9 .S.1 .0 H 2 0.1 .0 CH 3 COOH: 


Calculated: 
Found: 


C, 55.48; 
C, 55.42; 


H, 5.49; 
H, 5.33; 


N, 8.29 
N, 8.77 



( S ) - [ 4 - [ ( 4 -Chloropheny 1 ) sulf onylaminocarb ony 1 ] benzo - 
yl]-L-valyl-N-[l-[5-(methoxycarbonyl)benzoxazol-2- 
yl]carbonyl-2-methylpropyl]-L-prolinamide (Formula I, 
heterocycle containing X, N and Q-5- (methoxycarbonyl)- 
benzoxazol-2-yl, A-CO, L«p_-phenylene , R 4 -R 5 .S(0 2 ) .NH. - 
CO-, R 5 -4-ClC 6 H 4 ). 



a. (lS)-Ben2yloxycarbonyl-L-valyl-N-[1-(hydroxy)-[5-(methoxycarbonyl)benzoxa2ol-2-yl]methyl-2-methyl- 
propyl]-L-prolinamide (Formula XIV, heterocycle containing X, N and Q = 5 = (methoxycarbonyl)benzoxazol- 
2-yl). 

A stirred solution of the imidate of Example 4b (5.47 g) and 4-carbomethoxy-2-aminophenyl (5.10 g) in 
dry ethanol (50 ml) was heated for 3 hr at 60 ' under nitrogen. The mixture was dissolved in ethyl acetate, 
washed (1N HCI, 1N NaOH three times, brine), dried (MgSO*), and evaporated. The crude product was 
flash chromatographed, eluting with acetone:hexanes (30:70), to afford 2.210 g of the product; TLC, 
R, = 0.18, acetone:hexanes (35:65); MS, 649(M + 41), 637(M + 29), 611(M + 3), 610(M + 2), 609(M + 1), 591, 
501. 



Analysis 


for C32H40N4 Os.0.35 


CH3C02C2H5: 


Calculated: 


C, 62.73; 


H, 


3.74; 


N, 8.76 


Found: 


C, 62.71; 


H, 


3.73; 


N, 8.67 



b. (S)-Benzyloxycarbonyl-L-valyl-N-[1-5-(methoxycarbonyl)benzoxazol-2-yl[carbonyl-2-methylpropyl]-L-pro- 
linamide (Formula VI, heterocycle containing X, N and Q = 5-(methoxycarbonyl)benzoxazol-2-yl). 

t-Butanol (0.340 ml) was added to a solution of the product of Example 8a (2.70 g) and Dess-Martin 
periodinane (4.62 g ) in dichloromethane (20 ml) and the solution stirred at room temperature for 22 hr. The 
resulting suspension was diluted with ethyl acetate and was washed (three portions of 1:1 saturated 
Na2S2 0s saturated NaHC03, bring), dried (MgSO*), and evaporated. The crude product was purified by 
flash chromatography eluting with acetone:hexane (25:75) to afford 2.20 g of solid; TLC, R ( = 0.21, 
acetone:hexanes (30:70); MS, m/e = 635(M + 29), 608(M + 2), 607(M + 1 ), 374, 331 , 91 . 



Analysis for C32H38N4O8.O.5O H 2 0: 


Calculated: 
Found: 


C, 62.43; 
C. 62.43; 


H, 6.38; 
H, 6.24; 


N, 9.10 
N, 8.91 
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c. (S)-L-Valyl-N-[1-[5-(methoxycarbonyl)benzoxa20l-2-yl]carbonyl-2-methylpropyl]-L-prolinarnide (Formula V, 
heterocycle containing X, N and Q = 5-(methoxycarbonyl)benzoxazol-2-yl). 

To a stirred solution of the product of Example 8b (500 mg) in dichloromethane (4 ml) under nitrogen 
was added trifluoromethanesulfonic acid (0.365 ml) dropwise. After 5 min the reaction mixture was poured 
into distilled water (100 ml) and was extracted three times with dichloromethane. The aqueous layer was 
adjusted to pH 8 with NaHCOa and washed three times with dichloromethane. The aqueous phase was 
treated with 1N NaOH (50 ml) and washed once more with dichloromethane. The organic washes were 
combined, dried (NazSOO, and evaporated to afford 185 mg (48%) of a white foam; TLC, R ( = 0.22, 
methanol :chloroform (5:95). 

d. (S)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]-benzoyl]-L-valyl-N-[1-[5-(methoxycarbonyl)benzoxazol-2- 
yl]carbonyl-2-methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 5-(methoxycar- 
bonyl)benzoxazol-2-yl, A = CO, L = p-phenylene, R 4 = R S .S(0 2 ).NH.CO, R s = 4-CIC6H + ). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (160 mg) was added to a solution of the 
product of Example 8c (185 mg), 1-hydroxybenzotriazole (110 mg), and the product of Example 1 part o - 
(280 mg) in tetrahydrofuran (3 ml) and the solution stirred at room temperature for 16 hr. The reaction 
mixture was diluted with ethyl acetate, washed (three times with 1N HCI, brine), dried (MgSO*), and 
evaporated. The crude product was purified by flash chromatography eluting with ac- 
etone:dichloromethane:acetic acid (20:80:1 drop/ml) to afford 160 mg of solid; R ( = 0.36, metha- 
nol:chloroform:acetic acid (5:95:1 drop/ml); HPLC t R = 15.84, Col A, wa- 
teracetonitrile.tetrahydrofuran.trifluoroacetic acid (55:35:15:0.1), FR = 2; MS m/e = 684(M + 29), 656(M + 1), 
375, 374, 356, 355, 354, 352, 302, 283, 260, 259, 178, 168. 



Analysis for C38H40CIN5O10S.I.O H 2 O.1.0 CH3CO2H: 


Calculated: 
Found: 


C, 55.07; 
C, 55.05; 


H.5.31; 
H, 5.13; 


N, 8.03 
N, 8.06 



Example 9 



(S ) - [ 4 - [ ( 4 -Chlorophenyl ) sulf ony laminocarbonyl ]ben- 
zoyl] -L-valyl-N- [ 1- [6- (methoxycarbonyl)benzoxazol-2- 
yl]carbonyl-2-methylpropyl] -L-prolinamide (Formula I, 
heterocycle containing X, N and Q-6- (methoxycarbonyl) - 
benzoxazol-2-yl, A-CO, L«p_-phenylene , R*-R 5 .S(0 2 ) .NH.- 
C0-, R 5 «4-ClC fi H,) . 



a. (1S)-Benzyloxycarbonyl-L-valyl-N-[1-(hydroxy)-[6-(methoxycarbonyl)benzoxazol-2-yl]methyl-2-methyl- 
propylK-prolinamide (Formula XIV, heterocycle containing X, N and Q = 6-(methoxycarbonyl)-benzoxazol-2- 

y"). 

A stirred solution of imidate prepared as described in Example 4b (1.00 g) and 5-carbomethoxy-2- 
aminophenyl (930 mg) in dry ethanol (9 ml) was heated for 4 hr at 60' under nitrogen. The mixture was 
dissolved in ethyl acetate, washed (twice with 1N NaOH, brine), dried (MgSCU) and evaporated. The crude 
product was flash chromatographed, eluting with acetone:hexanes (35:65), to afford 300 mg of the product; 
TLC, R, = 0.50, acetone:hexanes (45:55), MS, m/e = 610(M + 2), 609(M + 1). 
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b. (S)-BenEyloxycarbonyl-L-valyl-N-[1-[6-(methoxycarbonyl)benzoxazol-2-yl]carbonyl-2-methylpropyl]-L-pro- 
linamide (Formula VI, heterocycle containing X, N and Q = 6-(methoxycarbonyl)benzoxazol-2-yl). 

t-Butanol (0.050 ml) was added to a solution of the product of Example 9a , (300 mg) and Dess-Martin 
periodinane (630 mg) in dichloromethane (3 ml) and the solution stirred at room temperature for 17 hr. The 
resulting suspension was diluted with ethyl, acetate and was washed (three portions of 1:1 saturated 
Na2S203:NaHC03, brine), dried (MgSCU) and evaporated. The crude product was purified by flash 
chromatography, eluting with acetone:hexane (30:70), to afford a solid which was dissolved in acetonitrile 
(30 ml) and treated with 300 mg of activated charcoal. The mixture was stirred for 10 min, filtered and 
evaporated to afford 257 mg of the product; TLC, R ( =0.49, acetone:hexanes (40:60); MS, m/e = 635- 
(M + 29), 608(M + 2), 607(M + 1 ). 



Analysis for C 3 2H3sN*O 8 .0.5 H 2 0: 


Calculated: 
Found: 


C, 62.43; 
C, 62.62; 


H, 6.38; 
H, 6.28; 


N, 9.10 
N, 8.94 



c. (S)-L-Valyl-N-{1-[6-(methoxycarbonyl)benzoxazol-2-yl]carbonyl-2-methylpropyl]-L-prolinamide 
trifluoromethanesulfonic acid salt (Formula V, heterocycle containing X, N and Q = 6-(methoxycarbony!)- 
benzoxazol-2-yl). 

To a stirred solution of the product of Example 9b , (210 mg) in dichloromethane (1.5 ml) under nitrogen 
was added trifluoromethane sulfonic acid (0.15 ml) dropwise. After 40 min the reaction mixture was 
evaporated. The resulting solid was placed under vacuum for an hour and used directly in Example 9d , 
below; TLC Ft, = 0.00 acetone:hexanes (25:75); MS, m/e = 244, 242, 235, 195, 189, 186, 181, 178, 121, 105, 
93, 92, 91, 79. 

d. (SH4-[(4-Chlorophenyl)sulfonylaminocarbonyl]-benzoyl]-L-valyl-N-[1-[6-(methoxycarbonyl)benzoxazol-2- 
yl]carbonyl-2-methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 6-(methoxycar- 
bonyl)benzoxazol-2-yl, A = CO, L = p-phenylene, Ft* = R 5 .S(0 2 ).NH.CO-, R 5 =4-CIC6H*). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (75 mg) was added to a solution of the 
product of Example 9c , above, 1-hydroxybenzotriazole (50 mg) and 4-[(4-chlorophenyl)- 
sulfonylaminocarbonyljbenzoic acid (130 mg) in methylene chloride (2 ml) and tetrahydrofuran (2 ml) 
followed by the addition of 4-methylmorpholine (0.041 ml) and the solution stirred at room temperature for 
16 hr. Additional 4-methylmorpholine (0.041 ml) was added to the reaction mixture and the reaction stirred 
an addition 7 hr. The reaction mixture was diluted with ethyl acetate, washed (1N HCI (three times), brine), 
dried (MgSO*), and evaporated. The crude product was purified by flash chromatography, eluting with 
acetone.methylene chloride:acetic acid (30:70:1), to afford of a solid (160 mg) which was further purified by 
flash chromatography, using a gradient elution of acetone:methylene chlorideracetic acid (500 ml of 0:100:1; 
900 ml of 10:90:1; then 50:50:1), to afford the title compound (71.6 mg); TLC, R, = 0.17, ac- 
etone:chloroform:acetic acid (10:90:1); HPLC, t„ = 15.84, Col A, FR = 2, 
water:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1); MS, m/e = 794(M + 1), 778, 777, 776, 423, 
422, 421 , 384, 374, 357, 356, 355, 354, 259. 



Analysis for C 3 8H 40 CINsO,oS.1.0 H 2 0.1.5 CH3CO2H: 


Calculated: 
Found: 


C, 54.57; 
C, 54.34; 


H, 5.36; 
H, 5.19; 


N, 7.76. 
N, 7.81. 
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Example 10 

( S ) - [ A - [ ( k -Chloropheny 1 ) sulf ony laminocarbony 1 ] benzo- 
yl-L-valyl-N- [ 1- (5-carboxybenzoxazol-2-yl)carbonyl-2- 
methylpropylJ-L-prolinamide (Formula I, heterocycle 
containing X, N and Q-5-carboxybenzoxazol-2-yl , A*=C0, 
L«p_-phenylene, R 4 »R 5 .S(0 2 ) .NH.C0-, R 5 =4-C1C 6 H, ) . 



J5 

a. (1S)-Benzyloxycarbonyl-L-valyl-N-[1-(5-carboxyben2oxazol-2-yl)hydroxymethyl-2-methylpropyl]-L-pro- 
linamide (Formula XIV, heterocycle containing X, N and Q = 5-carboxybenzoxa2ol-2-yl). 

A stirred solution of imidate prepared as in Example 4b (3.00 g) and 3-amino-4-hydroxybenzoic acid 
20 (2.55 g) in dry ethanol (25 ml) was heated for 1.5 hr at 60* under nitrogen, after which time an additional 
amount of imidate (2.00 g) and amino phenol (1.85 g) were added. The mixture was heated an additional 
8.25 hr. The mixture was dissolved in ethyl acetate, washed (1N HCI (twice), brine), dried (MgSO*) and 
evaporated. The crude product was flash chromatographed, eluting with acetone:hexanes:acetic acid 
(50:50:1), to afford the product (330 mg); TLC, R, = 0.19, acetone:acetic acid (50:50:1); MS, m/e = 595(M + 1), 
zs 577. 

b. (1 S)-L-Valyl-N-[1 -(5-carboxyben20xazol-2-yl)-hydroxymethyl-2-methoxypropyl)-L-prolinamide (Formula 
XV, heterocycle containing X, N and Q = 5-carboxybenzoxazol-2-yl). 

30 A mixture of 10% palladium on carbon (1.50 g) and the product of Example 10a (2.90 g) in ethanol (100 
ml) was hydrogenated in a shaker at 3.4 bar for 3 hr, after which time the mixture was filtered through 
diatomaceous earth and the solvent evaporated to afford product (1.95 g); TLC, Ft ( = 0.0, metha- 
nol:chloroform:acetic acid (5:95:1); MS, m/e = 461(M + 1), 443, 331, 319, 290, 265, 248, 232, 225, 198, 197, 
196, 154. 

35 

c. (lS)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-(5-carboxybenzoxazol-2-yl)- 
hydroxymethyl-2-methylpropyl]-L-prolinamide (Formula III, heterocycle containing X, N and Q = 5-carbox- 
ybenzoxazol-2-yl, A=CO, L = p-phenylene, R 4 =R 5 .S(0 2 ).NH.CO-, R 5 =4-CIC 6 H«). 

40 Isobutyl chloroformate (0.34 ml) was added dropwise over the course of three min to a stirred, -40' 
solution of 4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoic acid (850 mg) and 4-methylmorpholine (0.58 
ml) in dry tetrahydrofuran (12 ml). The mixture was stirred for 30 min after which time the product from 
Example 10b (800 mg) in dimethylformamide (9 ml) was added dropwise to the reaction mixture. The 
reaction was allowed to warm slowly to room temperature overnight. The resulting mixture was diluted with 

45 ethyl acetate, washed (twice with 1N HCI, once with brine), dried (MgSO*), and evaporated. The crude 
material was flash chromatographed, eluting with acetone:methylene chloride:acetic acid (30:70:1), to afford 
the product (570 mg); TLC, Ft, = 0.28, acetone:methy!ene chloride.acetic acid (42:60:1); MS, m/e = 782- 
(M + 1), 764, 423, 421,377, 193, 191. 

so d. (S)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]benzoyl-L-valyl-N-[1-(5-carboxybenzoxazol-2-yl)-carbonyl- 
2-methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 5-carboxybenzoxazol-2-yl, 
A = CO, L = p-phenylene, R 4 = R 5 .S(0 2 ).NH.CO-, R 5 =4-CIC<;m). 

t-Butanol (0.070 ml) was added to a solution of the product of Example 10c (560 mg) and Dess-Martin 
55 periodinane (910 mg) in dry dichloromethane (3 ml) and the solution stirred at room temperature for 21 hr. 
The resulting suspension was diluted with ethyl acetate, washed (half saturated Na2S2C-3 (three times)), 
dried (MgSCU), and evaporated. The crude product was purified by flash chromatography, eluting with 
acetone:dichloromethane:acetic acid (30:70:1), to afford the title compound (100 mg); TLC, R, = 0.28, 
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methanol.chloroform.acetic acid (5:95:1); MS, m/e = 78l(M + 1), 764, 763, 762, 423, 421, 342, 341; HPLC, 
t„ = 10.43, Col A, FR = 2, water:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1). 



Analysis for C 3 7H 3S CIN 5 OsS.0.50 H 2 O.1.50 CH 3 C0 2 H: 


Calculated: 
Found: 


C, 54.64; 
C, 54.64; 


H, 5.16; 
H. 5.30; 


N. 7.96. 
N, 7.73. 



Example 11 



[ A - ( Isopropylsulf onylaminocarbonyl )benzoyl ] -L-valyl- 
N-[l-(2-benzoxazolyl)carbonyl-2-methylpropyl]-L- 
prolinamide (Formula I, heterocycle containing X, N 
and Q-2-benzoxazolyl, A-CO, L-p_-phenylene , R*-R 5 .- 
S(O 2 ).MH.C0-, R 5 -CH(CH 3 ) 2 ). 



a. t-Butyl 4-(isopropylsulfonylaminocarbonyl)benzoate. 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (198 mg) was added to a stirred mixture 
of 4-(t-butoxycarbonyl)benzoic acid (195 mg), 2-propanesulfonamide (98 mg) and 4-dimethylaminopyridine 
(126 mg) in dichloromethane (3.7 ml). The mixture was stirred overnight, diluted with ethyl acetate, washed 
(1N HCI, brine), dried (MgSO*), and evaporated. The crude product was purified by flash chromatography, 
eluting with acetone:hexanes (75:25), to afford the product (193 mg); TLC, R f = 0.64, acetone:hexanes 
(75:25); MS, m/e = 356(M + 29). 330(M + 3), 329(M + 2), 328(M+ 1), 272, 223, 222, 205, 204, 166. 

b. 4-(lsopropylsulfonylaminocarbonyl)benzoic acid. 

Trifluoroacetic acid (5 ml) was added to the product from Example 11a (193 mg). The resulting solution 
was stirred 6.5 hr, then evaporated. The crude material product was redissolved in ether and evaporated 
(four times). The crude product was then added to a volume of hexanes and evaporated (twice) to afford of 
the product (214 mg); TLC, R, = 0.29, acetone:hexanes:acetic acid (50:50:1); MS, m/e = 272(M + 1), 166, 148, 
115, 109, 95. 

c. [4-(lsopropylsulfonylaminocarbonyl)benzoyl]-L-valyl-N-[1-(2-benzoxazolyl)hydroxymethyl-2-methylpropyl]- 
L-prolinamide (Formula III, heterocycle containing X, N and Q = 2-benzoxazolyl, R 4 =R 5 .S(02).NH.CO-, 
R 5 =CH(CH 3 ) 2 ). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (166 mg) was added to a stirred solution 
of the product of Example 1k (362 mg), the product of Example 11b (214 mg) and 1-hydroxybenzotriazole 
(117 mg) in dichloromethane (3 ml), and the mixture stirred overnight. The reaction mixture was diluted with 
ethyl acetate, washed (1N HCI (three times)), dried (MgSO*), and evaporated. The crude product was 
purified by flash chromatography, eluting with tetrahydrofuran:hexanes:acetic acid (65:35:1) to afford the 
product (215 mg); TLC, R t = 0.44, acetone: hexanes:acetic acid (75:25:1); MS, m/e = 671 (M + 2), 670(M + 1), 
653, 652, 353, 319, 318, 300, 249, 231. 204, 124, 120. 

d. [4-(lsopropylsulfonylaminocarbonyl)benzoyl]-L-valyl-N-1-(2-benzoxazolyl)carbonyl-2-methylpropyl]-L-pro- 
linamide (Formula I, heterocycle containing X, N and Q=2-benzoxazolyl, L = p-phenylene, R 4 =R 5 .S(02)- 
.NH.CO-, R 5 =CH(CH 3 ) 2 . 
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Dess-Martin periodinane (408 mg) was added to a stirred solution of the product of Example 11c (215 
mg) and t-butanol (0.09 ml) in dichloromethane (3 ml). The resulting suspension was stirred overnight. The 
reaction mixture was filtered and the solvent evaporated. The resulting oil was filtered through silica gel with 
acetone:hexanes (65:35) to afford 404 mg of the crude product. This crude product was purified by flash 
chromatography eluting with tetrahydrofuran:hexanes:acetic acid (55:45:1) and the resulting solid was 
dissolved in dichloromethane (5 ml) and treated with decolorizing carbon (15 mg). The suspension was 
filtered and the solvent evaporated to afford the product (130 mg); TLC, R, = 0.67, metha- 
nol:chloroform:acetic acid (5:95:1); HPLC, t R = 9.50, Col B, FR = 2, wa- 
ter:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1); MS, m/e = 696(M + 29), 669(M + 2), 668- 
(M + 1), 651, 650, 353, 317, 316, 309, 299, 298, 297, 296, 201. 



Analysis for C3 3 hU,NsO 8 S.0.85 H 2 0: 


Calculated: 
Found: 


C, 58.02; 
C, 58.29; 


H, 6,30; 
H.6.17; 


N, 10.25 
N, 9.67 



Example 12 



[4- [ (4-Chlorophenyl)sulfonylaminocarbonyl]benzoyl] -L- 
valyl-N- [ 1- ( 2-oxazoly 1 ) carbonyl-2-methylpropyl ] -L- 
prolinamide (Formula I, heterocycle containing X, N 
and Q-2-oxazolyl, A-CO, L-p_-phenylene , R A -R 5 .S(0 2 ) . - 
NH.C0-, R 5 «4-C1C,H, ). 



a. 2-Trimethylsilyl oxazole. 

n-Butyllithium (28.5 ml of a 2.54 M solution in hexane) was added to a -78" solution of oxazole (5.0 g) 
in ether (150 ml). The resulting solution was stirred at -78* for 30 min, followed by the addition of 
trimethylsilyl chloride (7.86 g), and the mixture allowed to warm to room temperature. The reaction mixture 
was distilled and the fraction with a boiling point of about 130* was collected to afford 2-trimethylsilyl 
oxazole (5.12 g); MS, m/e = 142(M + 1), 91, 73. 

b. (1 S)-Benzyloxycarbonyl-L-valyl-N-[1 -(2-oxazolyl)hydroxymethyl-2-methylpropyl]L-prolinamide (Formula 
XIV, heterocycle containing X, N and Q = 2-oxazolyl). 

A solution of the aldehyde (of formula XI) prepared in a similar manner to that described in Example 1h 
(7.4 g) and the product of Example 12a (4.84 g) in toluene (10 ml) was heated at 80 • for 24 hr and at 60 • 
for an additional 14 hr. The solvents were evaporated, and the residue was dissolved in tetrahydrofuran (50 
ml) and treated with 1N HCI (5 ml) and stirred for 30 min. The mixture was dissolved in ethyl acetate, 
washed (1N HCI, saturated sodium bicarbonate, brine), dried (MgSO*), and evaporated. The crude material 
was purified by flash chromatography, eluting with acetone:hexanes (30:70), to afford the product (4.57 g); 
TLC, R, = 0.31, methanol:chloroform (5:95); MS, m/e = 501 (M + 1 ), 483, 393. 



Analysis for G>6 H 3S NCk : 


Calculated: 
Found: 


C, 62.38; 
C, 62.52; 


H, 7.25; 
H, 7.22; 


N, 11.19 
N, 10.87 
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c. (S)-Benzyloxycarbonyl-L-valyl-N-[2-methyl-1 -[(2-oxazolyl)carbonyl]propyl]-L-prolinamide (Formula VI, 
heterocycle containing X, N and Q = 2-oxazolyl). 

t-Butanol (0.83 ml) was added to a solution of the product of Example 12b (4.4 g) and Dess-Martin 
periodinane (15 g) in dichloromethane (150 ml) and stirred for 16 hr. The resulting suspension was 
partitioned between saturated Na2S20 3 .saturated NaHC03 (1:1) and ethyl acetate. The ethyl acetate 
solution was washed (saturated Na2 S 2 Oi ):saturated NaHCOs (1:1), saturated NaHCOs, brine), dried 
(MgSO*), and evaporated. The residue was purified by flash chromatography, eluting with acetone:hexanes 
(35:65), to afford 4.8 g solid. This solid was dissolved in ethyl acetate, washed (saturated 
Na 2 S 2 0 3 :saturated NaHC0 3 (1:1), saturated NaHC0 3 , brine), dried (MgSO+), and evaporated to afford the 
product as a white foam (3.74 g); TLC, R, = 0.32, acetone:hexanes (40:60); MS, m/e = 499 (M + 1 ), 266. 



Analysis for C26H34N4O6: 


Calculated: 
Found: 


C, 62.64; 
C, 62.30; 


H, 6.87; 
H, 6.74; 


N, 11.24 
N, 11.01 



d. [4-(4-Chlorophenyl)sulfonylaminocarbonyl]benzoyl-L-valyl-N-[1-(2-oxazolyl)carbonyl-2-methylpropyl]-L- 
prolinamide (Formula I, heterocycle containing X, N and Q = 2-oxazolyl, L= p-phenylene, R* =R 5 .S(02).NH- 
CO-, R 5 =4-CIC6H*). 

Trifluoromethanesulphonic acid (0.89 ml) was added to a solution of the product of Example 12c (1.0 g) 
in dichloromethane (15 ml) and stirred for 10 min, the solvents evaporated and the residue placed under 
high vacuum for 20 min. The residue was dissolved in tetrahydrofuran (40 ml) and treated with 1-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (429 mg), 4-[(4-chlorophenyl)- 
sulfonylaminocarbonyl]benzoic acid (800 mg) and 4-dimethylaminopyridine (1 .97 g). The mixture was stirred 
at room temperature for 16 hr, dissolved in ethyl acetate, washed (1N HCI, saturated NaHCC>3, brine), dried 
(MgSO»), and evaporated. The crude material was purified by flash chromatography, eluting with ac- 
etone:hexanes:acetic acid (10:90:1 to 20:80:1), to afford the product (930 mg); TLC, R| = 0.40, metha- 
nol:chloroform:acetic acid (5:95:1); HPLC, t R = 7.35, Cot A, FR = 2, wa- 
ter:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1); MS, m/e = 686(M + 1), 668, 393, 377, 266, 
248. 



Analysis for C 3 2H36CIN5OsS.0.5H2O.1.0 CH3COOH: 


Calculated: 
Found: 


C, 54.07; 
C, 53.78; 


H, 5.47; 
H, 5.33; 


N, 9.27. 
N, 9.25. 
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[ A- [ ( 4 -Chlorophenyl) sulf onyl amino carbonyl ] benzoyl ] - 
L-valyl-N-[l-(2-benzothiazolyl)carbonyl-2-methyl- 
propyl] -L-prolinamide (Formula I, heterocycle con- 
taining X, N and Q=2-benzothiazolyl, A-CO, L=p_- 
phenylene, R 4 =R 5 . S (0 £ ) .NH. CO- , R 5 -4-ClC 6 H 4 ) . 



a. Na-Benzyloxycarbonyl-N-methoxy-N-methylvalinamide. 

A solution of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (19.07 g) in dichloromethane 
(500 ml) was cooled to -10*. To this solution were added 1-hydroxybenzotriazole (13.44 g) and 4- 
methylmorpholine (11.5 ml). A solution of N-(benzyloxycarbonyl)-L-valine (25.0 g) in dichloromethane (200 
ml) was added dropwise to the reaction mixture. After addition was complete, the mixture was warmed to 
ambient temperature and stirred for 0.5 hr before being cooled to 10*. A mixture of N-methyl-O- 
methylhydroxylamine hydrochloride (9.7 g) and 4-methylmorpholine (11.5 ml) in dichloromethane (150 ml) 
was added dropwise to the stirred reaction mixture. The reaction was warmed to ambient temperature with 
overnight stirring. The mixture was evaporated and the residue was partitioned between water and ethyl 
acetate. The organic layer was washed (10% HCI, saturated NaHC0 3 , brine), dried (MgSCU), evaporated 
and dried overnight under high vacuum to give the product as a gum (26.25 g) which solidified in the 
freezer; TLC: R ( = 0.57, chloroform:methanol (40:1); MS, m/e = 295(M + 1 ), 234, 187. 162, 152, 119. 

b. (S)-1 -(2-Benzothiazolyl)-2-(benzyloxycarbonyl)amino-3-methy!-1 -butanone. 

Dry ether (5 ml) was cooled to -78' and n-butyllithium (6.0 ml of 2.54 M solution in hexanes) was 
added. A dry ether (15 ml) solution of benzothiazole (1.83 g) was added rapidly dropwise. Stirring at -78* 
was continued for 10 min. An ether (10 ml) solution of amide prepared according to the procedure of 
Example 13a and used without further purification (2.00 g) was added via cannula, and the reaction mixture 
was allowed to warm to 30° with stirring for 1 hr. The reaction mixture was quenched by pouring into 
saturation NH 4 CI and extracted with ethyl acetate. The extracts were dried (Na 2 SO*) and evaporated to give 
a yellow oil. Purification by flash chromatography, eluting with hexane.ethyl acetate (10:1), gave the product 
as a yellow glass (0.98 g); TLC, Ft, = 0.67, hexane:ethyl acetate (2:1); MS, m/e = 368(M + 1 ), 206, 191, 162, 
135, 91 (base). 

c. 2-Amino-1 -(2-benzothiazolyl)-3-methy 1-1 -butanone. 

Material prepared according to the procedure of Example 13b (0.94 g) was dissolved in a mixture of 
dichloromethane (20 ml) and anisole (1 ml) under nitrogen. Trifluoromethanesulfonic acid (1 ml) was added 
and the reaction was stirred for 10 min. The reaction was diluted with dichloromethane and extracted with 
water. The aqueous extracts were washed with dichloromethane, brought to pH = 8 with saturated NaHC03 
and extracted with dichloromethane. The organic solution was dried (Na2SO<) and evaporated to give a 
yellow oil (0.50 g); TLC, Ft, = 0.36, hexane:ethyl acetate (2:1). 

d. Benzyloxycarbonyl-L-valyl-N-[1 -(2-benzothiazolyl)carbonyl-2-methylpropyl]-L-prolinamide (Formula VI, 
heterocycle containing X, N and Q = 2-benzothiazolyl). 

A dichloromethane solution of material prepared according to the procedure of Example 13c and used 
without further purification (0.5 g), 1-hydroxybenzotriazole (0.58 g) and product prepared according to the 
method of Example If (0.74 g) was treated with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochlo- 
ride (0.47 g), and the reaction mixture was stirred under nitrogen for 15 hr. The reaction mixture was diluted 
with dichloromethane, washed (saturated NaHC03. 10% HCI), dried (Na 2 SO*) and evaporated to give a 
yellow oil (1.48 g); TLC, R, = 0.39. chloroform:methanol (50:1); MS, m/e = 565(M + 1, base), 332, 331. 
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e. L-Valyl-N-[1-(2-benzothiazolyl)carbonyl-2-methylpropyl]-L-prolinamide (Formula V, heterocycle containing 
X, N and Q = 2-benzothiazolyl). 

Amide prepared according to the procedure of Example 13d and used without further purification (1 .20 
g) was deprotected using a similar procedure to the procedure of Example 13c to give the product as an oil 
(0.34 g, 37%); TLC; R, = 0.34, chloroform: methanol (10:1). 

f. [4-[(4-Chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-(2-benzothiazolyl)carbonyl-2-methyl-pro- 
pyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q= 2-benzothiazolyl, A = CO, L = g- 
phenylene, R 4 =R 5 .S(0 2 ). NH.CO-, R 5 = 4-CIC6H*). 

Amine prepared according to the procedure of Example 13e and used without further purification (0.34 
g), 1 -hydroxybenzotriazole (0.21 g) and 4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoic acid (0.27 g) were 
combined in dichloromethane (12 ml) and the suspension was treated with 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (0.17 g). Stirring was continued for 7.5 hr. The reaction was diluted with 
ethyl acetate and washed (saturated NaHCCte, 10% HCI), dried (NaaSO*) and evaporated to give an oily 
foam. Purification by flash chromatography, eluting with hexanes:ethyl acetate.acetic acid (50:50:1.5), gave 
the product as a white solid (0.32 g); TLC, R, = 0.29, hexanes:ethyl acetate:acetic acid (50:50:1.5); HPLC, 
t R = 26, Col A, FR = 2, water:acetonitrile:tetrahydrofuran:trifluoro acetic acid (55:35:15:0.1); MS, m/e = 752- 
(M + 1), 423, 421, 393, 377. 342, 332, 315, 314 (base), 313, 312, 136. 



Analysis for CasHagCINsCvSz.O.S CH 3 COOH: 


Calculated: 
Found: 


C, 57.07; 
C, 57.32; 


H, 5.13; 
H, 5.45; 


N, 9.09 
N, 8.76 



Example 14 

( S ) - [ 4 - [ ( 4 - Chlor opheny 1 ) sulf ony 1 amino carb ony 1 ] ben- 
zoyl] -L-valyl-N- [2-methyl-l- (2-thiazolyl) carbonyl- 
propylJ-L-prolinamide (Formula I, heterocycle con- 
taining X, N and Q~ 2-thiazolyl, A-CO, L-p_-phenylene 
R A =R 5 .S(0 2 ) .NH.CO-, R 5 -4-ClC 6 H 4 ). 



a. (S)-2-(Benzyloxycarbonyl)amino-3-methyl-1 -(2-thiazolyl)- 1 -butanone. 

To a cooled (-35') solution of thiazole (1.23 ml) in dry tetrahydrofuran (40 ml) was added n-butyllithium 
(6.6 ml of a 2.1 8M solution in hexane) over 3 min. The dark brown reaction mixture was stirred in the 
temperature range -30* to -25* for 10 min. A solution of material prepared according to the procedure of 
Example 13a and used without further purification (1.7 g) in dry tetrahydrofuran (15 ml) was added rapidly 
over 1 min. Stirring at -30' was continued for 15 min. The mixture was quenched by pouring it into 
saturated NI-UCI (100 ml), and the organics were extracted into ethyl acetate. The extracts were washed 
(saturated NaHCOs), dried (NaaSOO and evaporated to give a brown oil. Purification by flash column 
chromatography, eluting with hexane:ethyl acetate (2:1), gave the product as a yellow oil (1.81 g, 98%); 
TLC, R, = 0.45, hexane:ethyl acetate (2:1); MS, m/e = 319(M + 1, base), 275. 

b. (S)-2-Amino-3-methyl-1-(2-thiazolyl)-1-butanone. 

Ketone prepared according to the procedure of Example 14a (1 .8 g) was dissolved in dichloromethane 
(30 ml) and treated with trifluoromethanesulfonic acid (2.5 ml) in a single portion, and the reaction was 
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stirred at ambient temperature for 5 min. The mixture was diluted with dichloromethane and extracted with 
water. The aqueous phase was brought to basic pH with saturation NaHCCb and then was extracted with 
dichloromethane. The extracts were dried <Na2SO*) and evaporated to give the product as a dark yellow oil 
(0.78 g, 75%); TLC, R f = 0.7, chlorofomrmethanol (10:1); MS, m/e = 185(M + 1, base), 167, 140. 

c. (S)-Benzyloxycarbonyl-L-valyl-N-[2-methyl-1 -(2-thiazolyl)carbony!propyl]-L-prolinamide (Formula VI, 
heterocycle containing X, N and Q = 2-thiazolyl). 

Amino ketone prepared according to the procedure of Example 14b (0.73 g) was dissolved in 
dichloromethane (25 ml). Sequentially added to the solution were benzyloxycarbonyl-L-valyl-L-proline (1 .38 
g), 1-hydroxybenzotriazole (1.07 g) and 1-(3-dimethylaminopropyl)-3-ethytcarbodiimide hydrochloride (0.76 
g). The mixture was stirred overnight at ambient temperature under nitrogen. The reaction mixture was 
diluted with dichloromethane, washed (saturated NaHC0 3 , 10% HCI), dried (Na2S04) and evaporated to 
give a yellow oil (2.5 g). Purification by flash chromatography, eluting with hexane:ethyl acetate (1:1) gave 
the product as a solid foam (1.61 g); TLC, R, = 0.3, hexane:ethyl acetate (1:1); MS, m/e = 515(M + 1, base). 
407, 331 , 282, 91 . 



Analysis for C 2 6H 3 *N*OsS.0.5 H 2 0: 


Calculated: 
Found: 


C, 59.64; 
C, 59.56; 


H, 6.74; 
H, 6.54; 


N, 10.70 
N, 10.42 



d. (S)-L-Valyl-N-[2-methyl-1-(2-thiazolyl)carbonylpropyl]-L-prolinamide trifluoromethanesulfonic acid salt 
(Formula V, heterocycle containing X, N and Q = 2-thiazolyl). 

Ketone prepared according to Example 14c (0.51 g) was dissolved in dichloromethane (15 ml) and was 
treated with trifluoromethanesulfonic acid (0.44 ml) in a single portion, the reaction mixture was stirred at 
ambient temperature for 15 min. Evaporation and drying under high vacuum gave a white gum (1.17 g, 
more than 100%). The weight of crude product in excess to 100% yield was assumed to be 
trifluoromethanesulfonic acid. 

e - (S)-[4[(4-Chlorophenyl)sulfonylaminocarbonyl]-benzoyl]-L-valyl-N-[2-methyl-1-(2-thiazolyl)carbonylpropyl]- 
L-prolinamide (Formula I, heterocycle containing X, N and Q = 2-thiazolyl, A = CO, L = p-phenylene, R* = R 5 .- 
(S0 2 ).NH.CO-, R 5 =4-CIC s m). 

Crude amino ketone prepared according to the procedure of Example 14d and used without further 
purification (1.14 g), 1-hydroxybenzotriazole (0.13 g), 4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoic acid 
(0.34 g) and 4-methylmorpholine (0.59 ml) were dissolved in tetrahydrofuran and the mixture was treated 
with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. The mixture was stirred overnight under 
nitrogen. Evaporation gave a residue which was partitioned between water and ethyl acetate. The organic 
phase was washed (10% HCI, water, brine), dried (MgSO*) and evaporated. Flash chromatography, eluting 
with chloroform:methanol:acetic acid (100:2.5:0.5), gave the product as a white foam (0.50 g). A second 
purification (same solvent system as above) yielded the title product as a white foam (0.43 g); TLC, 
Ri = 0.35, chloroform:methanol:acetic acid (100:2.5:0.5); MS, m/e = 702 ( 35 CI-M + 1), 283, 282 (base), 120; 
HPLC, t R = 8.54, Col A, FR = 2, water:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1). 
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Example 15 

(S) - [4- [N' - (Phenylsulfonyl)ureido] benzoyl ] -L-valyl- 
N- [ l-(2-benzoxazoyl)carbonyl-2-methylpropyl] -L-prolin- 
amide (Formula I, heterocycle containing X, N and 
Q=2-benzoxazoyl, A-CO, L-p_-phenylene , R*=R 5 .S(0 2 ) .- 
NH.CO.NR 6 -, R 5 »C 6 H 5 , R 6 -H) . 



a. 4-[N'-(Phenylsulfonyl)ureido]benzotc acid. 

To a stirred solution of p-aminobenzoic acid (3.48 g) and 4-methylmorpholine (2.75 ml) in distilled 
tetrahydrofuran (110 ml) was added phenylsulfonyl isocyanate (4.65 g). The reaction mixture, which warmed 
slightly upon addition, was stirred for 18 hr, diluted with 1N HCI, and extracted with methylene chloride. The 
organic extracts were washed (1N HCI (twice), brine), dried (NaaSCU), filtered and evaporated to afford a 
yellowish solid. This solid was triturated with ether and filtered to afford the product as a white solid (5.26 g, 
65%); TLC, R, = 0.25, methanol:chloroform:acetic acid (5:95:1); MS, 321(M + 1), 303, 277, 257, 184, 164, 
160, 159, 158, 141, 140, 139, 138, 137, 120, 94. 

b. (1 S)-Benzyloxycarbonyl-L-valyl-N-[1 -(2-benzoxazoyl)hydroxymethyl-2-methylpropyl]-L-prolinamide (For- 
mula XIV, heterocycle containing X, N and Q = 2-benzoxazoyl). 

To a stirred solution of ethanol (42.3 ml) in chloroform (44 ml) at 0* was added dropwise acetyl 
chloride (46.5 ml) over 25 min. The mixture was stirred an additional 10 min. Cyanohydrin prepared as 
described in Example 4a (10.0 g), was added to the mixture, followed by an additional volume of chloroform 
(44 ml). The reaction mixture was stirred at 0 * for 3 hr and the solvents evaporated to afford a white foam 
which was dissolved in ethanol (100 ml). To this ethanolic solution was added 2-aminophenol (7.14 g), and 
the resulting brown mixture was heated to 60* with stirring under nitrogen for 45 min. The reaction mixture 
was cooled, diluted with ether, washed (1N NaOH (5 times), brine), dried (NaaSCVKzCOs (2:1 v/v)), and 
evaporated to obtain a brown foam (10.3 g). The crude material was purified by flash chromatography, 
eluting with acetone:hexanes (35:65), to afford the product (4.92 g); TLC, R f = 0.24, methanol: chloroform 
(5:95); MS, m/e = 551(M+1), 331, 148, 108, 91. 



Analysis for C 3 oH3sN*06.0.50 H 2 0: 


Calculated: 
Found: 


C, 64.39; 
C, 64.29; 


H, 7.02; 
H, 6.87; 


N, 10.01 
N, 9.86 



c. (lS)-L-Valyl-N-[1-(2-benzoxazolyl)hydroxymethyl-2-methylpropyl]-L-prolinamide (Formula XV, heterocycle 
containing X, N and Q = 2-benzoxazolyl). 

A mixture of 10% (w/w) palladium on carbon (800 mg, 50% (w/w) water wet) and the product from 
Example 15b (4.90 g) in ethanol (250 ml) was hydrogenated in a shaker at 3.4 bar from 2 hr, after which 
time an additional portion of catalyst (0.500 g) was added. The mixture was hydrogenated in a shaker at 3.4 
bar for an additional 2 hr, filtered through diatomaceous earth and evaporated to afford the product as a 
solid (3.67 g, 99%); TLC, Ft, = 0.42. methanol:chloroform (5:95); MS, m/e = 445(M+29), 418(M+2), 417- 

(M41). 

d. (lS)-[4-[N'-(Phenylsulfonyl)ureido]benzoyl]-L-valyl-N-[1-(2-benzoxazolyl)hydroxymethyl-2-methylpropyl]-L- 
prolinamide (Formula III, heterocycle containing X, N, and Q = 2-benzoxazolyl, A = CO, L-p_-phenylene, 
Ft* = R 5 .S(Oj).NH.CO.-NR 6 -, R 5 =CgHs, R 6 =H). 
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1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (190 mg) was added to a solution of the 
product of Example 15c (380 mg), 1 -hydroxybenzotriazole (140 mg), and 4-[N'-(phenylsulfonyl)ureido]- 
benzoic acid (320 mg) in dimethylformamide (5 ml) and the solution stirred at room temperature for 16 hr. 
The reaction mixture was diluted with ethyl acetate, washed (1N HCI (three times), brine), dried (MgSO*), 
and evaporated. The crude product was flash chromatographed, eluting with ethyl acetate:chloroform:acetic 
acid (50:50:1) to afford the product as a solid (460 mg); TLC, R, = 0.14, methanol.chloroform: acetic acid 
(5:95:1). 



Analysis for CasH^NeOsS.LO H 2 O.1.0 CH 3 C0 2 H: 


Calculated: 
Found: 


C, 57.13; 
C, 58.39; 


H.6.31; 
H, 6.33; 


N, 10.51. 
N, 9.95. 



e. (S)-[4-[N'-(Phenylsulfonyl)ureido]benzoyl]-L-valyl-N-[1-(2-benzoxazolyl)carbonyl-2-methylpropyl]-L-pro- 
linamide (Formula I, heterocycle containing X, N and Q = 2-benzoxazolyl, A = CO, L = p-phenylene, 
R*=R 5 .S(0 2 ).NH.CO.NR 6 -, R 5 =C 6 Hs, R 6 =H). 

Dess-Martin periodinane (440 mg) was added to a solution of t-butanol (0.048 ml) and the product of 
Example 15d , (370 mg) in dry methylene chloride (2.5 ml). The mixture immediately darkened and was 
allowed to stir for 22 hr. The resulting suspension was diluted with methylene chloride, washed (1:1 (v/v) 
saturated sodium thiosulfate/sodium bicarbonate (3 times), brine), dried (MgSCM, and evaporated to afford 
450 mg of crude oil. This was flash chromatographed, eluting with ethyl acetate:dichloromethane: acetic 
acid (50:50:1), then rechromatographed using the same system to afford the title compound (91 mg); TLC, 
Ri = 0.22, ethyl acetate:dichloromethane:acetic acid (50:50:1); HPLC, t R = 8.46, Col B, FR = 2, water: acetoni- 
trile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1); MS, m/e = 640, 317, 316, 298, 245, 219, 197, 120. 



Analysis for C^mcjNsOsS.I.O H 2 O.2.0 CH 3 C0 2 H: 


Calculated: 
Found: 


C, 56.20; 
C, 56.08; 


H, 5.89; 
H, 5.93; 


N, 9.83. 
N, 9.33. 



Example 16 

(S)-[A-[N'-[( 4 -Chloropheny 1 ) sulfonyl Jureido J benzoyl ] - 
L-valy 1-N- [ 1 - ( 2-benzoxazolyl ) carbonyl-2 -methylpropy 1 ] - 
L-prolinamide (Formula I, heterocycle containing X, 
N and Q=2-benzoxazolyl , A*C0, L=£-phenylene , R^»R 5 .S- 
<0 2 ).NH.CO.NR 6 -, R 5 «4-C1C 6 H 4 , R 6 «H) . 



a. 4-[N'-[(4-Chlorophenyl)sulfonyl]ureido]benzoic acid. 

To a stirred solution of p-aminobenzoic acid (2.68 g) and 4-methylmorpholine (2.15 ml) in distilled 
tetrahydrofuran (90 ml) was added chlorophenylsulfonyl isocyanate (4.25 g). The reaction mixture, which 
warmed slightly upon addition, was stirred for 18 hr. The reaction mixture was acidified with 1N HCI, and a 
flocculent precipitate formed. The mixture was extracted with methylene chloride, leaving much of the 
precipitate. Evaporating the methylene chloride solution and triturating the resulting solid with ether afforded 
1.25 g of a white solid. The original solid precipitate was lixiviated with methanol, and the resulting solution 
was evaporated to afford a white solid which was triturated with ether to afford an additional 4.90 g (total 
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yield 5.15 g, 89%) of white solid; TLC, R, = 0.21, methanol:chloroform:acetic acid (5:95:1); MS, m/e = 355- 
(M + 1), 220, 219, 218, 192, 177, 175, 164, 139, 138, 120, 94. 

b. (1S)-[4-[N'-[(4-Chlorophenyl)sulfonyl]ureido]benzoyl]-L-valyl-N-t1-(2-ben20)(azolyl)hydroxyfTiethyl-2- 
methylpropylJ-L-prolinamide (Formula III, heterocycle containing X, N and Q = 2-benzoxazolyl, A=CO, L = f>- 
phenylene, R 4 =R 5 .S(0 2 ).NH.CO.NR 6 -, R 5 = 4-CICsH«, R 6 =H). 

l-(3-Dimethylaminopropyl)3-ethyIcarbodiimide hydrochloride (210 mg) was added to a solution of the 
product of Example 15c (360 mg), 4-dimethylaminopyridine (130 mg), and 4-[N'-[(4-cnlorophenyl)sulfonyl]- 
ureido]benzoic acid (507 mg) in tetrahydrofuran (5 ml); and the solution stirred at room temperature for 1 6 
hr. The reaction mixture was diluted with ethyl acetate, washed (distilled water (3 times), 1 N HCI, saturated 
sodium bicarbonate, brine). The bicarbonate wash was acidified to pH = 1 and washed three times with ethyl 
acetate. The combined organic phases were washed (brine), dried (Na2S04), and evaporated. The crude 
product was flashed chromatographed, eluting with tetrahydrofuran:chloroform:acetic acid (70:30:1). The 
resulting material was filtered through silica gel using tetrahydrofuran: chloroform:acetic acid (30:70:1 to 
100:0:1) to afford the product (350 mg) as a solid; TLC, R| = 0.55, tetrahydrofuran:chloroform:acetic acid 
(80:20:1); MS, m/e = 247, 197, 163. 



Analysis for C37H41 CIN s O 9 S.4.0. H 2 O.5.0 CH3CO2H: 


Calculated: 
Found: 


C, 48.94; 
C, 48.64; 


H, 6.03; 
H, 5.16; 


N, 7.29 
N, 7.53 



c. (S)-[4-[N'-[(4-Chlorophenyl)sulfonyl]ureido]benzoyl]-L-valyl-N-[1-(2-benzoxazolyl)carbonyl-2-methylpropyl]- 
L-prolinamide (Formula I, heterocycle containing X, N and Q=2-benzoxazolyl, A = CO, L = p-phenylene, 
R* =R 5 .S(0 2 ).NH.CO.NR 6 -, R 5 =4-CIC6H*. R G = H). 

Dess-Martin periodinane (500 mg), was added to a solution of t-butanol (0.055 ml) and the product from 
Example 16b (440 mg) in dry methylene chloride (3 ml). The mixture immediately darkened and was 
allowed to stir for 22 hr. The resulting suspension was diluted with ethyl acetate, washed (1:1 (v/v) saturated 
sodium thiosulfate:sodium bicarbonate (3 times)), dried (MgSCU), and evaporated to afford 570 mg of an oil. 
This was flash chromatographed, eluting with acetone:methylene chloride:acetic acid (60:40:1), to afford the 
title compound (95 mg); TLC, R ( = 0.50, methanol:chloroform:acetic acid (10:90:1); HPLC, t R = 14.68, Col B, 
FR = 2, water.acetonitrile: tetrahydrofuran.trifluoroacetic acid (55:35:15:0.1); MS, m/e = 317, 316, 219, 192, 
120. 



Analysis for CseHssCINsOsS.I.O CH3CO2H: 


Calculated: 
Found: 


C, 56.26; 
C, 56.23; 


H, 5.34; 
H, 5.50; 


N, 10.36. 
N, 10.59. 
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Example 17 



(S)-[4-[N'-[ (4 - Chlorophenyl) sulf cmyl]ureido ] benzoyl ] - 
L-valyl-N- { 1- [ 5- (methoxycarbonyl)benzoxazol-2-yl]car- 
bonyl-2-methylpropyl]-L-prolinamide (Formula I, 
heterocycle containing X, N and Q«5-(methoxycarbonyl)- 
benzoxazol-2-yl, A-CO, L=£-phenylene , R 4 -R 5 .S(0 2 ) .NH.- 
CO.NR 6 , R 5 »4-C1C 6 H A , R 6 -H). 



a. (S)-L-Valyl-N-[1 -t5-(methoxycarbonyl)beri20xa20l-2-yl]carbonyl-2-methylpropyl]-L-prolinamide (Formula V, 
heterocycle containing X, N, and Q = 5-(methoxycarbonyl)benzoxazol-2-yl). 

To a stirred solution of the product of Example 8b (1.00 mg) in methylene chloride (8 ml) under 
nitrogen was added dropwise trifluoromethanesulfonic acid (0.73 ml). After 10 min the reaction mixture was 
diluted with dichloromethane and washed three times with distilled water. The pH of the resulting solution 
was adjusted to pH 8 by the addition of a solution of saturated sodium bicarbonate (25 ml). The basic 
solution was vigorously extracted with dichloromethane six times. Sodium chloride (10 g) was added to the 
remaining aqueous layer, and it was extracted twice with dichloromethane. All the organic extracts were 
combined, dried (Na2SO*) and evaporated to afford the product (620 mg); TLC, R ( = 0.20, metha- 
nol:chloroform, (5:95). 

b. (S)-[4-[N'-[(4-Chlorophenyl)sulfonyl]ureido]benzoyl]-L-valyi-N-[1-[5-(methoxycarbonyl)benzoxa2ol-2-yl]- 
carbonyl-2-methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 5-(methoxycar- 
bonyl)benzoxazol-2-yl, A = CO, L = p-phenylene, R 4 = R 5 .S(02).NH.CO.NR s , R 5 = 4-CIC 6 hU, R 6 =H). 

l-(3-Dimethylaminopropyl)3-ethylcarbodiimide hydrochloride (100 mg), was added to a solution of the 
product of Example 17a (225 mg), 1 -hydroxybenzotriazole (70 mg), and 4-[N'-[(4-chlorophenyl)sulfonylJ- 
ureidojbenzoic acid (190 mg) in dichloromethane (3 ml) and the solution stirred at room temperature for 16 
hr. The reaction mixture was diluted with ethyl acetate, washed (1N HCI (3 times), brine), dried (MgSCM, 
and evaporated. The crude product was purified by flash chromatography, eluting with acetone:methylene 
chloride:acetic acid (10:90:1), to afford the title compound (271 mg) as a solid; TLC, R, = 0.14, ac- 
etone:dichloromethane:acetic acid (20:80:1); HPLC, t R = 13.47, Col A, FR = 2, wa- 
ter:acetonitrile:tetrahydrofuran:trifluoroacetic acid (55:35:15:0.1); MS, m/e = 699, 374, 245, 219, 197, 178, 
120. 



Analysis for C 3 aH t 4CIN 6 0,oS.3.7 H 2 O.0.70 CH 3 C0 2 H: 


Calculated: 
Found; 


C, 51.55; 
C, 51.40; 


H, 5.62; 
H, 4.97; 


N, 9.15 
N, 9.48 



Example 18 

[4-[(Trifluoromethylsulfonyl)amino]benzoyl]-L-valyl-N-[1-[5-(methoxycarbonyl)benzoxazol-2-yl]carbonyl-2- 
methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 5-(methoxycarbonyl)- 
benHoxazol-2-yl, A = CO, L = p-phenylene, R* = CF 3 .S(Oa).NH-). 
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a. Ethyl 4-[(trifluoromethylsulfonyl)amino]benzoate. 

Trifluoromethanesulfonic anhydride (4.1 ml) was added dropwise to a precooled (0") solution of ethyl p- 
aminobenzoate (3.3 g) in dichloromethane (50 ml) under nitrogen. The reaction mixture was stirred for 1 hr 
s at 0 ' , then was allowed to warm to room temperature and was stirred for 1 hr. After the reaction mixture 
was evaporated, ethyl acetate (125 ml) was added to the residue; and the resultant organic solution was 
washed (1N HCI, then brine), dried (MgSO*), and evaporated. The residue was purified by flash chromatog- 
raphy, eluting with chloroform.methanol (95:5), to give the product as a white powder (1.27 g); TLC, 
Ri = 0.37, chloroform.methanol (90:10). 

b. 4-[(Trifluoromethylsulfonyl)amino]benzoic acid. 

A solution of 1 N NaOH (8.4 ml) was added to a stirred solution of the product of Example 18a (1 .25 g) 
in methanol (25 ml). Water (2 ml) was added, and the reaction mixture was stirred overnight. After the 
rs methanol was distilled off under water aspiration vacuum, the resulting aqueous residue was diluted with 
water (20 ml). The aqueous solution was washed with ethyl acetate, made acidic (pH 2) with 1N HCI, and 
extracted with ethyl acetate (total = 40 ml). The organic phase was dried (MgSOO and evaporated to give 
the product as a white powder (1.05 g); TLC, R ( = 0.4, chloroform:methanol:acetic acid (96:4:0.2). 

20 c. (S)-L-Valyl-N-[1-[5-(methoxycarbonyl)benzoxa2ol-2-yl]carbonyl-2-methylpropyl]-L-prolinamide (Formula V, 
heterocycle containing X, N, and Q = 5-(methoxycarbonyl)benzoxazol-2-yl). 

To a stirred solution of the product of Example 8b (750 mg) in methylene chloride (5 ml) under nitrogen 
was added dropwise trifluoromethanesulfonic acid (0.53 ml). After 20 min the reaction mixture was diluted 
25 with dichloromethane and washed three times with distilled water. Sodium chloride (5 g) was added to the 
combined aqueous layers and the resulting solution was adjusted to pH 8 by the addition of a solution of 
saturated sodium bicarbonate (20 ml). The basic solution was vigorously extracted with dichloromethane 
eight times. The organic layers were combined, dried (Na 2 SO*) and evaporated to afford the product (420 
mg); TLC, R| = 0.28, methanol.chloroform (5:95). 

30 

d. [4-[(Trifluoromethylsulfonyl)amino]benzoyl]-L-valyl-N-[1-[5-(methoxycarbonyl)benzoxazol-2-yl] carbonyl-2- 
methylpropyl]-L-prolinamide (Formula I, heterocycle containing X, N and Q = 5-(methoxycarbonyl)- 
benzoxazol-2-yl, A = CO, L = p-phenylene, R 4 =CF 3 .S(0 2 ).NH-). 

35 1 -(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (240 mg) was added to a solution of the 
product of Example 18c (420 mg), 4-dimethylaminopyridine (110 mg), and 4-[(trifluoromethylsulfonyl)- 
amino]benzoic acid (340 mg) in tetrahydrofuran (3 ml); and the solution stirred at room temperature for 16 
hr. The reaction mixture was diluted with ethyl acetate, washed (1N HCI (3 times), brine), dried (MgSOO. 
and evaporated. The crude product was purified by flash chromatography, eluting with metha- 

40 nol:chloroform:acetic acid (20:80:1), to afford the title compound (330 mg) as a solid; TLC R ( = 0.50, 
methanol:chloroform:acetic acid (5:95:1); HPLC, t R = 15.61, Col A, water:acetonitrile:tetrahydrofuran:acetic 
acid (55:35:15:0.1), FR = 2; MS, m/e = 752(M + 29), 724(M + 1), 706, 374, 356, 351, 323. 



Analysis for C 3 2H36F3N 5 O 9 S.0.60 H 2 O.0.80 CH3CO2H: 


Calculated: 
Found: 


C, 51.57; 
C, 51.29; 


H, 5.20; 
H, 5.07; 


N, 8.95. 
N, 8.97. 
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Example 19 

S- [4- [ ( 4 -Chlorophenyl)sulfonylaminocarbonyl] benzoyl] 
L-valyl-N- [l-[5-(aminocarbonyl)benzoxazol-2-yl)car- 
bonyl-2-methylpropyl]-L-prolinamide (Formula I, 
heterocycle containing X, N and Q»5-(aminocarbonyl)- 
benzoxazol-2-yl, A-CO, L«p_-phenylene , R^-R 5 . S(0 2 > . - 
NH.CO-, R 5 -4-ClC 6 H 4 ) . 



15 

Method A 

Material prepared as described in Example 6 and estimated to contain at least 95% of the (S)- 
20 diastereomer (200 mg) was dissolved in hot chloroform (15 ml), filtered, and diluted to a total volume of 25 
ml with hot chloroform. Toluene (5 ml) was added until the solution just turned cloudy and a few drops of 
chloroform were added resulting in a clear solution. The solution was allowed to cool slowly. After 4 days, 
the supernatent was removed by filtration and the crystallized solid was dried under nitrogen to afford 101 
mg white solid; mp 165-180'; [a^ =-73.2' (c = 2.5, CH 3 OH). 

25 

Method B 

a. Benzyloxycarbonyl-L-valyl-L-proline t-butyl ester. 

30 N-Benzyloxycarbonyl-L-valine (121.3 g), 1 -hydroxybenzotriazole (130.5 g) and dry dimethylformamide 
(DMF) (800 ml) were placed in a 5 liter, 3-necked flask equipped with a mechanical stirrer, thermometer, 
and a calcium sulfate drying tube, under nitrogen atmosphere. The mixture was cooled to 0* for 15 min 
and proline t-butyl ester (82.6 g) in dry DMF (800 ml) was added at a fast dropwise rate over 2 h while the 
temperature of the reaction mixture was maintained at 0*. Dicyclohexylcarbodiimide (109.4 g) in dry DMF 

35 (400 ml) then was added in one portion to the reaction mixture. The reaction was stirred at 0* for 3 h, 
allowed to warm to room temperature gradually over 1 h, and stirred for 48 h, whereupon the reaction was 
shown to be complete by TLC [R| = 0.55, chloroform:ethyl acetate (85:15)]. The reaction mixture was chilled 
in ice/water and filtered cold to remove the precipitated dicyclohexyl urea. The DMF was evaporated using 
a mechanical vacuum pump and at a maximum bath temperature of 40* . The remaining oil was diluted with 

to ethyl acetate (2 liter), chilled, and refiltered to remove additional dicyclohexyl urea. The ethyl acetate 
solution was washed (20% (w/v) citric acid solution (twice), saturated sodium chloride solution, saturated 
sodium bicarbonate solution (twice), and saturated sodium chloride solution), dried (MgSO*), and evap- 
orated to afford crude benzyloxycarbonyl-L-valyl-L-proline t-butyl ester as an amber oil (208.3 g, 100%). 

45 b. L-Valyl-proline t-butyl ester. 

A solution of benzyloxycarbonyl-L-valyl-L-proline t-butyl ester (51.8 g) dissolved in absolute ethanol (1 
liter) was placed in a 2 liter hydrogenation bottle. The reaction mixture was purged with nitrogen, and 10% 
(w/w) palladium on carbon catalyst (10 g, 50% (w/w) water wet) was added. The reaction was placed on a 

so large shaker apparatus and shaken at room temperature under a hydrogen atmosphere (3.4 bar). After 1 h, 
hydrogen uptake ceased. The reaction mixture was checked by TLC [chloroform:ethyl acetate (85:15)] and 
shown to contain considerable starting material (R f = 0.55). Fresh catalyst (10 g) was added, and the 
reaction was placed back on the apparatus for another 4 h, at which point hydrogen uptake ceased. TLC of 
the reaction mixture showed complete absence of starting material. The reaction mixture was filtered 

55 through a pad of diatomaceous earth, and the filter cake was washed with ethanol. Evaporation of the 
ethanol from the condensed solution left a cloudy yellow oil. This oil was dissolved in ether (1 liter), filtered 
to remove a small amount of precipitate (dicyclohexylurea) and evaporate to give crude L-valyl-L-proline t- 
butyl ester as a yellow oil (32.1 g, 93%). 
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c ^-[(^ChlorophenyDsulfonylaminocarbonyllbenzoyll-L-valyl-L-proline t-butyl ester. 

4-oimethylaminopyridine 00.4 9 ) was added* ^^^^t^^ 
benzoic acid (45.6 g) in methylene chlori e (250 m J. Th m*t e ^ 1 ; e pyl) . 3 . ethylC£rbo diimide (28.3 
Example 19b (39.9 g) in h and additional amine (1.1 g) and 

g^l^isTvely. were added. The reaction mature " as s ™ b ^ was 

ctbodiimide (1.5 g) were added to n eZ a tate. washed (20% w.'w citric acid (3 

rts ^ ester < 65 - 5 9 73%) 

as a wSite foam; TLC, R f = 0.50, m ethanol:dichloromethane:acetic ac.d (2.98.1). 

d [ 4- U 4.Ch,oropheny.)su.fony.aminocarbonyl]benzoyl]-L-va.yl-L- P roline (Formula .Xa. A-CO, L = p, 
phenylene, R* = RVS(0 2 ).NH.CO-, R* =4-CICsH*). 

The product from E^19c (B5, g) was ^^T^^^JS ^ 
a nitrogen atmosphere at 0v After one hour he ^^^^^ The precipitale was filtered, 
time the reaction was poured into .ce water (2 I ter) ^ ^ cmde product was 

washed with three portions of cold water ^ ^'™™ (fj £ te n*. The reaction mixture was 
.dissolved in trifluoroacetic acid (200 ml) ^ f - at ^ ^ {iltere d and dried under high 
poured into of ice water (1.5 liter) w.tr ' v <f ™^ acid (5:95:1). For further 

Vacuum to afford the acid (59.7 g). TLC. R ( -O05 djsso|ved jn w£t . er (500 ml) and 
purification, the above acid (59.7 g) ^ ^^^^ng to room temperature, the mixture 

rrbLS^^ 

filtering the precipitated solid, 
e N-Benzyloxycarbonyl-L-valinal. 

acid mor,o-h,d,«te (1.0 g) and thd SoiT (3 Ls). dried (MgSO.) and evap- 

192, 91. 

f (3 S)-3-(Ben 2 y,oxyc^ 

- A 500 m, round bottomed fias, with .irrer ^^^^^^^ 
was charged with methylene chloride (265 ^^f^J^ ml) was added in one portion. The 
19e (20.6 g) and triethyl amine (7.40 ml). Acetone cyanohy^nn ^ > ^ . p ether 

EtL mire was stirred for 6 ^h and the crude oil was flash 

45 washed (water (3 ^^^^^^OH (99:1:0,) to atford the cyanohydrm 
^S^S sS TLC, Ri = 0.53, acetone:hexanes (50:50). 

(2sm{Be n 2 y,ox y ca^^^^ (FOrmU ' a X,V3 ' 

50 Z^^SSi X, N a V nd Q = 5 -(aminocarbony.)ben Z oxazo«-2-y.). 

Allite rf,as k with stirrer was dried under ^^^^^^ 
tresh.y distilled acety. chloride (98.0 ^.^^^CZ, 15' . After cooling to 5' , a so.ution 
ml) was added dropwise over 45 mm m * n ™WV^WMe ^ ^ cQurse of 10 

55 of 'the product of Ex^npleJ* (12.0 g) m ^T^nlZ* and the solvent evaporated at 0- to 
min. The reaction mixture was al owed to for 2 h mo a * ^ and saturated 

afford a tan foam (141 g. £ [T£Z£J£* <»:50); MS. m/e = 309(M + 1). m was 
NaHC0 3 to form the free imino ether, R t u.w. acwuiw 
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dissolved in absolute ethanol (230 ml) and 3-amino-4-hydroxybenzamide (7.30 g) was added. The mixture 
was refluxed for 1.5 h and the solvent evaporated to afford a brown solid. The solid residue was dissolved 
in 500 ml ethyl acetate, washed (1N HCI saturated with NaCI, saturated NaHC0 3 /NaCI, brine), dried 
(MgSO*), and evaporated. This residue was dissolved in methanol, adsorbed onto diatomaceous earth, and 
flash chromatographed, eluting with acetone:hexanes (50:50), to afford the alcohol (7.15 g, 39%) as a tan 
solid; TLC, R, = 0.11, acetone.hexanes (50:50); MS, m/e = 290, 246. 

h. (2S)-(2-AminoO-hydroxy-3-methylbutyl)benzoxazol-5-carboxamide (Formula XVa, heterocycle containing 
X, N and Q = 5-(aminocarbonyl)benzoxazol-2-yl). 

A mixture of 10% (w/w) palladium on carbon (1.26 g, 50% (w/w) water wet) and the product from 
Example 19g (5.00 g), in ethanol (63 ml) was hydrogenated in a shaker at 3.4 bar for 18 h. The mixture was 
filtered through diatomaceous earth and the solvent evaporated to afford the amine (3.13 g, 95%) as a tan 
solid; TLC, R, = 0.20, methylene chloride:-methanol:NH 4 OH (95:5:0.5); MS, m/e = 264 (M + 1). 

i. (1S)-[4-[(4-Chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-[5-(aminocarbonyl)benzoxazol-2-yl]- 
hydroxymethyl-2-methylpropyl]-L-prolinamide (Formula III, heterocycle containing X, N and Q = 5-(aminocar- 
bonyl)benzoxazol-2-yl, A = CO, L = p-phenylene, R 4 = R 5 .S(02).NH.CO-, R 3 = 4-CIC6H 4 ). 

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.57 g) was added to a solution of the 
product of Example 19h (1.57 g), 1 -hydroxy benztriazole (1.01 g) and the acid product of Example 19d (4.00 
g) in dimethylformamide (75 ml) and the solution stirred at room temperature for 60 h. The solvent was 
evaporated and the brown oil washed with 1N HCI saturated with NaCI, forming a tan precipitate. After the 
precipitate was filtered and a portion of the solid (750 mg) was removed, the crude precipitate was 
dissolved in methanol, adsorbed onto diatomaceous earth and purified by flash chromatography, eluting 
with methylene chloride:methanol:NH*OH (gradient 85:15:1 to 70:30:1), to afford the alcohol (3.58 g, 59%) 
as a tan solid; TLC, Rt = 0.22, methylene chloride:methanol:acetic acid (90:10:0.2); MS, m/e = 421. 

j . (S)-[4-U4-Chlorophenyl)sulfonylaminocarbonyl]- 
benzoyl J -L-valyl-N- [ 1- [ 5 - (aminocarbony 1 )benzoxa- 
zol-2-yl)carbonyl-2-methylpropyl]-L-prolinamide 
(Formula I, heterocycle containing X, N and 
Q-5- (aminocarbonyl)benzoxazol-2-yl , A=C0 , 
L=£-phenylene, R 4 -R 5 .S(0 2 ) .NH.CO- , R 5 «4-C1C 6 H 4 ) . 



To a solution of alcohol prepared in a similar manner to that described in Example 19i , above, (50 mg) 
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (183 mg) in dimethylsulphoxide (1.0 ml) 
and toluene (1.0 ml) was added dichloroacetic acid (8.2 mg, 0.0052 ml). The mixture was allowed to stir for 
16 h, then additional dichloroacetic acid (0.011 ml) was added and stirring continued for an additional 24 h. 
The reaction mixture was dissolved in chloroform, washed (1N HCI, brine), dried (MgSOt), and the solvents 
evaporated to afford the title compound (42 mg). 
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Scheme 111 
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Scheme IV 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 



45 1. A compound of the following formula I, 




55 wherein: 

the group -Q- is selected from a group consisting of 

(i) ortho -phenylene, optionally bearing one or two substituents independently selected from a group 
consisting of halogeno, nitro, an amino group of formula -NR 9 R\ an acylamino group of formula 
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. N „COB, hydroy. - ,o u p 0, <°^Z^7^^W^ 

9(0UP „, tormuia -nr 9 r . '"f^J^^^^^-conn^- 

trifluoromethyl. carboxy. cyano 1(1 >l k °^ h ^ 0 ^ m9thy1 „ 0ll p. and phenyl optionally hearing one 

rr?— XTn r , R ;;:^:r n ro.t; 9 °eno p n,o. „^-«. - 

" i,IU R r B »! r': Rl R-. R p and R' are each independently selected ..on, a group consisting ot hydrogen 

and (1-4C)alkyl; 

X iiVelS^rom a group consisting of oxygen anc I sulfu, 

A is selected from a group cons.st.ng of -CO- -NH.CO and u.ou 

^^^^^^ 

group A; and . arvlsulfonamide of formula R s .S(O z ).NH.CO-, an 

r* is selected from a group cons.st.ng of an acy sultonam ae NH .CO.NH.S(0 2 )-. a sul- 

wherein . . inctelkvl trifluoromethyl, (3-lOC)cycloalkyl, (6 and 

rs is selected from a group cons.st.ng of ^ ^^ 'roZ consisting of halogeno. nitro. amino. 
10C)aryl optionally substituted by 1 to 3 memb er o a ^ ™ S J , lcarbonyl]arnin o; and 
dimUlamino, hydroxy, methyl. may bear a substituent 

2 ■ A compound as claimed in Cairn 1 wherein an ^^^Z^^^^ 
2 ' selected from a group consisting of ^ ^ ^ ^ 0 ^ Lm'ula -OCOR", methoxy 
acy.amino group of formula -NHCOR". hyd o . an cyk*y 2 . methylpropyl . t-butyl. 

ethoxy, propoxy, isopropoxy, t-butoxy. methyl, ethy . F PY rbonyl , an am inocarbon y l 

trifluoromethyl. carboxy, cyano, methoxycarbonyl e J^ca^ ^ hya . roxyme thyl, 2-hydroxyethyl, 
group of formula -CONRW, sulfo sulfonam.do of e J indep endent.y selected 

and l.t-dimethylhydroxymethyK where.n R°. R ^. R. R y R 3 2 . m ethy.pro P yl and t-butyl and 

from a group consisting of hydrogen, ^^^^^^^ 2-methyl P ropyl and t-butyl; 
ro is selected from a group cons.st.ng of methyl, ethyl, propy s p py ^ ^ ^ grQup 
R a and R b are each independently -lee ed from a group cons, ng M 
of formula -NR 9 R , an acyloxy group f™ a J c H y rif|uorometnyl , carb0 xy. cyano 

butoxy, methyl, ethyl, propyl, isopropyl. butyl, -met WP^J oup formu la CONRW. 

methoxycarbonyl. ethoxycarbonyl, ^cb^^JJ am «^«^JJ su P bstituents chosen from a 
hydroxymethyl, and phenyl wherein the P^'^ ,y ^ isopr0 poxy. t-butoxy, methyl. 

9-p consisting of fluoro. = o ; _J; R«. R h . R< are each 

ethyl, propyl, .sopropyl. 2-methylpropyl, t ^ propyl , , sop ropyl. 2 

^ifse^^ 

tritluoromethyl. cyclopropyl. cydopentyl. nitro. amino, dimethylamino, 

a „ optional substituent on the phenyl «, naphUty » ^ ' lamin0 . 2 . m emylpropano»l.nnino 

hydroxy, methyl, tritluoromethy ^^^^h^ op«on„ly substituted on the 

:;o^t:r;rr:r»rcr.toi.*r, 
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L is selected from a group consisting of p-phenylene, m-phenylene, methylene, ethan-1,2-diyl, 
ethan-1,1-diyl, propan-1,3-diyl, propan-1 ,2-diyl, propan-2,2-diyl. butan-1,4-diyl, 2-methylpropan-2,3-diyl, 
2-methylpropan-1,2-diyl, pentan-1,5-diyl, ethen-1 ,2-diyl, propen-1 ,2-diyl, propen-1,3-diyl, buten-1 ,4-diyl, 
but-2-en-1,4-diyl, penten-1,5-diyl, 3,3-dimethylpropen-1,3-diyl, rj-phenylenemethyl, 2-(p-phenylene)- 
ethyl, 2-(p-phenylene)-2-propyl and 2-(p-phenylene)ethenyl. 

A compound as claimed in Claim 2 wherein an optional substituent on Q when Q is o-phenylene is 
chloro, dimethylamino, acetylamino, hydroxy, acetoxy, methoxy, methyl, trifluoromethyl, carboxy, 
cyano, methoxycarbonyl, ethoxycarbonyl, aminocarbonyl, methylaminocarbonyl, dimethylaminocar- 
bonyl, aminosulfonyl, dimethylaminosulfonyl or hydroxymethyl; 

R a and R b are each independently selected from a group consisting of hydrogen, dimethylamino, 
acetoxy, methoxy, methyl, trifluoromethyl, cyano, methoxycarbonyl, aminocarbonyl, methylaminocar- 
bonyl, dimethylaminocarbonyl, hydroxymethyl, phenyl, chlorophenyl, methoxyphenyl and 
trifluoromethylphenyl; 

R 4 is R 5 .S(0 2 ).NH.CO-, 

R 5 .S(0 2 ).NH.CO.NR 5 -, or CF 3 S0 2 NH-; R 5 is selected from a group consisting of methyl, ethyl, 
isopropyl, cyclopropyl, cyclopentyl, phenyl, chlorophenyl, bromophenyl, trifluoromethylphenyl, 1-naph- 
thyl, 2-thienyl, 2-pyridyl and chloropyridyl; 

R 5 is hydrogen; 

A is -CO-; and 

L is p-phenylene, ethane-1 ,2-diyl, ethen-1 ,2-diyl, p-phenylenemethyl or 2-(p-phenylene)ethenyl. 

A compound as claimed in Claim 3 wherein an optional substituent on Q is hydroxy, methoxy, carboxy, 
methoxycarbonyl, aminocarbonyl or hydroxymethyl; 
R a and R b are hydrogen; 

R 5 is methyl, isopropyl, phenyl or 4-chloro-phenyl; and 
L is p-phenylene. 

A compound as claimed in Claim 1 selected from a group consisting of a benzoxazole wherein X is 
oxygen and Q is ortho -phenylene, an oxazole wherein X is oxygen and Q is a cis-vinylene group of 
formula -C(R a ) = C(R b )-, a benzothiazole wherein X is sulfur and Q is ortho-phenylene, and a thiazole 
wherein X is sulfur and Q is a cis-vinylene group of formula -C(R a ) = C(R b ) and wherein an ortho- 
phenylene group may optionally bear one or two substituents independently selected from a group 
consisting of halogeno, nitro, an amino group of formula -NR 9 R h , hydroxy, acetoxy, (1-4C)alkoxy, (1- 
4C)alkyl, trifluoromethyl, carboxy, [{1 -4C)alkoxy]carbonyl, sulfo and a sulfonamido of formula S02NR i R i ; 
and 

wherein 

R a and R b are each independently selected from a group consisting of hydrogen, nitro, an amino 
group of formula -NR S R\ (1-4C)alkoxy, (1-6C)alkyl, trifluoromethyl, carboxy, cyano, [(1 -4C)alkoxy]- 
carbonyl, and phenyl optionally bearing one or two substituents chosen from a group consisting of 
halogeno, nitro, (1-4C)alkoxy, (1-4C)alkyl and trifluoromethyl; 

R 8 , R", R' and R' are each independently selected from a group consisting of hydrogen and (1-4C)- 
alkyl; 

A is selected from a group consisting of -CO-, -NH.CO- and -O.CO-; 

L is selected from a group consisting of phenylene, <1-6C)alkanediyl, (2-6C)alkenediyl and 
phenylene(1-3C)alkyl, optionally containing one double bond in the alkyl portion, provided that a double 
bond of an alkenediyl or an optional double bond of a phenylenealkyl group is not directly bonded to an 
oxygen or nitrogen atom of group A; and 

R 4 is selected from a group consisting of acylsulfonamide of formula R 5 .S(02) NH.CO-, acylsul- 
fonamide of formula R 5 .CO.NH.S(0 2 )-, sulfonylurea of formula R 5 .NH.CO.NH.S(0 2 )- and sulfonylurea of 
formula R 5 .S(Oj).NH.CO.NR 6 - wherein 

R 5 is selected from a group consisting of (1-10C)alkyl, trifluoromethyl, (3-10C)cycloalkyl, (6 and 
1 0C)aryl optionally substituted by 1 to 3 members selected from a group consisting of halogeno, nitro, 
amino, dimethylamino, hydroxy, methyl, trifluoromethyl, carboxy, phenyl, and [(1-5C)alkylcarbonyl]- 
amino; and an aromatic heterocyclic group in which up to 3 carbons of the aromatic heterocyclic group 
may bear a substituent group independently selected from a group consisting of halogeno and 
trifluoromethyl; and 

R 6 is hydrogen or methyl; and 
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pharmaceutical^ acceptable base-addition salts thereof. 

6. A compound as claimed in Claim 1 selected from a group consisting of: 

(a) a benzoxazole wherein X is oxygen and Q is o-phenylene as defined under (i) in the definition of 
Q; 

(b) an oxazole wherein X is oxygen and Q is cis-vinylene as defined under (ii) in the definition of Q; 

(c) a benzothiazole wherein X is sulfur and Q is o-phenylene as defined under (i) in the definition of 
Q; and 

(d) a thiazole wherein X is sulfur and Q is cis-vinylene as defined under (ii) in the definition of Q, 
and pharmaceutical^ acceptable base-addition salts thereof. 

7. A compound as claimed in any one of Claims 1, 2, 3, 5 or 6 wherein X is oxygen; R 4 is R 5 .S(02)- 
.NH.CO- or R 5 .S(0 2 ).NH.CO.NR G -; L is p-phenylene; A is -CO-; and R 5 is 4-chlorophenyl. 

8. A compound as claimed in Claim 4 wherein X is oxygen; R 4 is R 5 .S(02).NH.CO-; L is p-phenylene; A is 
-CO-; and R 5 is 4-chlorophenyl. 

9. A compound as claimed in Claim 1 selected from a group consisting of: 

(i) [4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-(5-hydroxybenzoxazol-2-yl)- 
carbonyl-2-methylpropyl]-L-prolinamide; 

(ii) [4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-[5-(aminocarbonyl)benzoxazol-2- 
yl)carbonyl-2-methylpropyl]-L-prolinamide; and 

(iii) [4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-[5-hydroxymethyl)benzoxazol-2- 
yl]carbonyl-2-methylpropyl]-L-prolinamide; 

and pharmaceutical^ acceptable base-addition salts thereof. 

10. A salt as claimed in Claim 1 wherein said salt is made with a base forming a physiologically acceptable 
cation. 

11. A compound of the following formula 111, 




wherein R\ L, A, Q and X are defined as in Claim 1, or a salt thereof. 
12. A compound of the following formula IV, 




wherein R 7 is selected from a group consisting of carboxy, HjN.S^)-, HNR S - and -NCO, and wherein 
R 6 , L, A, Q and X are defined as in Claim 1 , or a salt thereof. 
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13. A compound of the following formula V, 




wherein Q and X are defined as in Claim 1 , or a salt thereof. 

14. A pharmaceutical composition comprising a leukocyte elastase inhibiting amount of a compound of 
Claim 1 or a pharmaceutical^ acceptable salt thereof and a pharmaceutically acceptable diluent or 



15. A method of making a compound of the following formula I, 




or a pharmaceutically acceptable salt thereof, as claimed in any one of Claims 1-10 which is 
characterized by: 

(A) for a compound of formula I, oxidizing a corresponding alcohol of formula III, 




(B) for a compound of formula I wherein R* has the value R 5 .S(02).NH.CO, reacting a correspond- 
ing compound of the following formula IV, 




wherein R 7 is carboxy (which compound is hereinafter referred to as "acid of formula IV") with a 
sulfonamide derivative of formula R 5 .S02.NH2 in the presence of a dehydrating agent or reacting a 
reactive derivative of an acid of formula IV with a sulfonamide, or a salt thereof, of formula 
R 5 .S0 2 .NH 2 ; 

(B-1) for a compound of formula I wherein R* has the value R 5 .S(02).NH.CO, reacting a reactive 
derivative of an acid of said formula IV with an alkali metal salt of a selected sulfonamide of formula 
R 5 .S0 2 .NH 2 in a suitable solvent or diluent; 
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(C) for a compound of formula I wherein R 4 has the value R 5 .CO.NH.S(0 2 )-, reacting a correspond- 
ing compound of said formula IV in which R 7 has the value H2N.S(02)- with an acid of formula 
R 5 .COOH; 

(D) for a compound of formula I wherein R 4 has the value R 5 .NH.CO.NH.S(02)-, reacting a 
corresponding compound of said formula IV in which R 7 has the value H 2 N.S(02)- with an 
isocyanate of formula R 5 .NCO; 

(E) for a compound of formula I wherein R* has the value R 5 .S(0 2 ).NH.CO.NR 5 -, reacting a 
corresponding compound of said formula IV in which R 7 has the value HNR 5 - with a sul- 
fonylisocyanate of formula R 5 .S(02).NCO; 

(E-1) for a compound of formula I wherein R* has the value R 5 .S(0 2 ).NH.CO.NR 6 -, wherein R 6 is 
hydrogen, reacting a corresponding compound of said formula IV in which R 7 has the value -NCO 
with a sulfonamide of formula R 5 .S(0 2 ).NH 2 ; 

(F) for a compound of formula I wherein R + has the value CF3.S(02).NH-, reacting a corresponding 
amine of said formula IV in which R 7 has the value H 2 N- with trifluoromethanesulfonic anhydride; 

(G) for a compound of formula ) wherein A has the value -CO-, coupling an acid of formula R*-L- 
COOH (or a reactive derivative thereof) with an amino ketone of the following V, 




whereafter, when a pharmaceutical^ acceptable salt is required, reacting an acidic form of the 
compound of formula I with a base to afford a physiologically acceptable cation. 

16. A compound of the formula XV, 




wherein Q and X are as defined in claim 1 , or a salt thereof. 
Claims for the following Contracting State : ES 
1. A process for preparing a compound of the following formula I, 




wherein: 

the group -Q- is selected from a group consisting of 

(i) ortho -phenylene, optionally bearing one or two substituents independently selected from a group 
consisting of halogeno, nitro, an amino group of formula -NR 9 R h , an acylamino group of formula 
-NHCOR m , hydroxy, an acyloxy group of formula -OCOR", (1-4C)alkoxy, (1-4C)alkyl, trifluoromethyl, 
carboxy, cyano, [(1-4C)alkoxy]carbonyl, an aminocarbonyl group of formula -CONR p R q (including 
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formula -C0NR p 2 when R P = R<>), sulfo, sulfonamide of formula S0 2 NR'Rl and (1-3C)hydroxyalkyl; 
and 

(ii) a cis-vinylene group of formula -C(R a ) = C(R b )- wherein 
R a and R b are each independently selected from a group consisting of hydrogen, nitro, an amino 
group of formula -NR s R h , an acyloxy group of formula -OCOR", (1-4C)alkoxy, (1-6C)alkyl, 
trifluoromethyl, carboxy, cyano, [(1-4C)alkoxy]carbonyl, an aminocarbonyl group of formula -CONR p R q - 
(including formula -CONR p 2 when R p = R q ), a hydroxymethyl group, and phenyl optionally bearing one 
or two substituents chosen from a group consisting of halogeno, nitro, (1-4C)alkoxy, (1-4C)alkyl and 
trifluoromethyl; 

R 9 , R h , R', R 1 , R m , R p and R" are each independently selected from a group consisting of hydrogen 
and (1-4C)alkyl; 

R n is (1-4C)alkyl; 

X is selected from a group consisting of oxygen and sulfur; 

A is selected from a group consisting of -CO-. -NH.CO- and -O.CO-; 

L is selected from a group consisting of phenylene, (1-6C)alkanediyl, (2-6C)alkenediyl and 
phenylene(1-3C)alkyl optionally containing one double bond in the alkyl portion, provided that a carbon 
included in a double bond of an alkenediyl or included in an optional double bond of a phenylenealkyl 
group is not directly bonded to an oxygen or nitrogen atom of group A; and 

R* is selected from a group consisting of an acylsulfonamide of formula R 5 .S(02).NH.CO-, an 
acysulfonamide of formula R 5 .CO.NH.S(0 2 )-, a sulfonylurea of formula R 5 .NH.CO.NH.S(C>2)-, a sul- 
fonylurea of formula R 5 .S(0 2 ).NH.CO.NR 6 -, and a trifluoromethylsulfonamide of formula CF 3 .S(0 2 ).NH- 
wherein 

R 5 is selected from a group consisting of (1-10C)a!kyl, trifluoromethyl, (3-10C)cycloalkyl, (6 and 
10C)aryl optionally substituted by 1 to 3 members of a group consisting of halogeno, nitro, amino, 
dimethylamino, hydroxy, methyl, trifluoromethyl, carboxy, phenyl, and [(1-5C)alkylcarbonyl]amino; and 
an aromatic heterocyclic group in which up to 3 carbons of the aromatic system may bear a substituent 
group independently selected from a group consisting of halogeno and trifluoromethyl; and 

R 6 is hydrogen or methyl; 
wherein said process comprises a process selected from a group consisting of 
(A) for a compound of formula I, oxidizing a corresponding alcohol of formula III, 




(B) for a compound of formula I wherein R* has the value R 5 .S(02).NH.CO-, reacting a correspond- 
ing compound of the following formula IV, 




wherein R 7 is carboxy (which compound is hereinafter referred to as "acid of formula IV") with a 
sulfonamide derivative of formula R 5 .S0 2 .NH 2 in the presence of a dehydrating agent or reacting a 
reactive derivative of an acid of formula IV with a sulfonamide, or a salt thereof, of formula 
R 5 .S0 2 .NH 2 ; 

(B-1) for a compound of formula I wherein R 4 has the value R 5 .S(0 2 ).NH.CO-, reacting a reactive 
derivative of an acid of said formula IV with an alkali metal salt of a selected sulfonamide of formula 
R s .S0 2 .NH 2 in a suitable solvent or diluent; 
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(C) for a compound of formula I wherein R* has the value R 5 .CO.NH.S(C>2)-, reacting a correspond- 
ing compound of said formula IV in which R 7 has the value H 2 N.S(02)- with an acid of formula 
R 5 .COOH; 

(D) for a compound of formula I wherein R* has the value R 5 .NH.CO.NH.S(Oz)-, reacting a 
corresponding compound of said formula IV in which R ? has the value H 2 N.S(02)- with an 
isocyanate of formula R 5 .NCO; 

(E) for a compound of formula I wherein R* has the value R 5 .S(02).NH.CO.NR G -, reacting a 
corresponding compound of said formula IV in which R 7 has the value HNR 6 - with a sul- 
fonylisocyanate of formula R 5 .S(0 2 ).NCO; 

(E-1) for a compound of formula I wherein R 4 has the value R 5 .S(02).NH.CO.NR 6 -, wherein R 6 is 
hydrogen, reacting a corresponding compound of said formula IV in which R 7 has the value -NCO 
with a sulfonamide of formula R 5 .S(02).NH 2 ; 

(F) for a compound of formula I wherein R* has the value CF 3 .S(O z ).NH-, reacting a corresponding 
amine of said formula IV in which R 7 has the value H 2 N- with trifluoromethanesulfonic anhydride; 

(G) for a compound of formula I wherein A has the value -CO-, coupling an acid of formula R*-L- 
COOH (or a reactive derivative thereof) with an amino ketone of the following V, 




and whereafter, when a pharmaceutical^ acceptable salt is required, reacting an acidic form of the 
compound of formula I with a base to afford a physiologically acceptable cation. 

Claims for the following Contracting State : GR 

1. A process for preparing a compound of the following formula I, 




wherein: 

the group -Q- is selected from a group consisting of 

(i) ortho-phenylene, optionally bearing one or two substituents independently selected from a group 
consisting of halogeno, nitro, an amino group of formula -NR 9 R h , an acylamino group of formula 
-NHCOR m , hydroxy, an acyloxy group of formula -OCOR", (1-4C)alkoxy, (1-4C)alkyl, trifluoromethyl, 
carboxy, cyano, [(1-4C)alkoxy]carbonyl, an aminocarbonyl group of formula -CONR p R q (including 
formula -CONR p 2 when R p = R q ), sulfo, sulfonamido of formula SC^NR'R 1 and (1-3C)hydroxyalkyl; 
and 

(ii) a cis-vinylene group of formula -C(R a ) = C(R b )- wherein 

R a and R b are each independently selected from a group consisting of hydrogen, nitro, an amino 
group of formula -NR 9 R h , an acyloxy group of formula ,OCOR", (1-4C)alkoxy, (1-6C)alkyl, 
trifluoromethyl, carboxy, cyano, [(1-4C)alkoxy]carbonyl, an aminocarbonyl group of formula -CONR p R q - 
(including formula -C0NR P 2 when R p = R q ), a hydroxymethyl group, and phenyl optionally bearing one 
or two substituents chosen from a group consisting of halogeno, nitro, (1 -4C)alkoxy, (1-4C)alkyl and 
trifluoromethyl; 

R 9 , R* 1 , R 1 , R f , R m , R p and R q are each independently selected from a group consisting of hydrogen 
and (1-4C)alkyl; 
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R n is (1-4C)alkyl; 

X is selected from a group consisting of oxygen and sulfur; 

A is selected from a group consisting of -CO-, -NH.CO- and -O.CO-; 

L is selected from a group consisting of phenylene, (1-6C)alkanediyl, (2-6C)alkenediyl and 
phenylene(1-3C)alkyl optionally containing one double bond in the alky I portion, provided that a carbon 
included in a double bond of an alkenediyl or included in an optional double bond of a phenylenealkyl 
group is not directly bonded to an oxygen or nitrogen atom of group A; and 

R* is selected from a group consisting of an acylsulfonamide of formula R 5 .S(02).NH.CO-, an 
acysulfonamide of formula R 5 .CO.NH.S(0 2 )-, a sulfonylurea of formula R s .NH.CO.NH.S(0 2 )-, a sul- 
fonylurea of formula R 5 .S(0 2 ).NH.CO.NR 6 -, and a trifluoromethylsulfonamide of formula CF 3 .S(0 2 ).NH- 
wherein 

R 5 is selected from a group consisting of (1-1 OCJalkyl, trifluoromethyl, (3-10C)cycloalkyl, (6 and 
10C)aryl optionally substituted by 1 to 3 members of a group consisting of halogeno, nitro, amino, 
dimethylamino, hydroxy, methyl, trifluoromethyl, carboxy, phenyl, and [(1-5C)alkylcarbonyl]amino; and 
an aromatic heterocyclic group in which up to 3 carbons of the aromatic system may bear a substituent 
group independently selected from a group consisting of halogeno and trifluoromethyl; and 

R 6 is hydrogen or methyl; 
wherein said process comprises a process selected from a group consisting of 
(A) for a compound of formula I, oxidizing a corresponding alcohol of formula III, 




(B) for a compound of formula I wherein R* has the value R 5 .S(0 2 ).NH.CO, reacting a correspond- 
ing compound of the following formula IV, 




wherein R 7 is carboxy (which compound is hereinafter referred to as "acid of formula IV") with a 
sulfonamide derivative of formula R 5 .S0 2 .NH 2 in the presence of a dehydrating agent or reacting a 
reactive derivative of an acid of formula IV with a sulfonamide, or a salt thereof, of formula 
R 5 .S0 2 .NH 2 ; 

(B-1) for a compound of formula I wherein R* has the value R 5 .S(0 2 ).NH.CO-, reacting a reactive 
derivative of an acid of said formula IV with an alkali metal salt of a selected sulfonamide of formula 
R 5 .S02.NH 2 in a suitable solvent or diluent; 

(C) for a compound of formula I wherein R* has the value R s .CO,NH.S(0 2 )-, reacting a correspond- 
ing compound of said formula IV in which R 7 has the value H 2 N.S(0 2 )- with an acid of formula 
R 5 .COOH; 

(D) for a compound of formula I wherein R 4 has the value R 5 .NH.CO.NH.S(02)-, reacting a 
corresponding compound of said formula IV in which R 7 has the value H 2 N.S(02)- with an 
isocyanate of formula R 5 .NCO; 

(E) for a compound of formula I wherein R* has the value R 5 .S(02).NH.CO.NR 6 -, reacting a 
corresponding compound of said formula IV in which R 7 has the value HNR 6 - with a sul- 
fonylisocyanate of formula R 5 .S(0 2 ).NCO; 

(E-1) for a compound of formula I wherein R* has the value R 5 .S(0 2 ).NH.CO.NR 6 -, wherein R s is 
hydrogen, reacting a corresponding compound of said formula IV in which R 7 has the value -NCO 
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with a sulfonamide of formula R 5 .S(02).NHa; 

(F) for a compound of formula I wherein Ft* has the value CF3.S{02).NH-, reacting a corresponding 
amine of said formula IV in which R 7 has the value H 2 N- with trifluoromethanesulfonic anhydride; 

(G) for a compound of formula I wherein A has the value -CO-, coupling an acid of formula R*-L- 
COOH (or a reactive derivative thereof) with an amino ketone of the following V, 




and whereafter, when a pharmaceutical^ acceptable salt is required, reacting an acidic form of the 
compound of formula I with a base to afford a physiologically acceptable cation. 

2. A compound of formula III as set out in Claim 1 wherein R*, L, A, Q and X are defined as in Claim 1, or 
a salt thereof. 

3. A compound of formula IV as set out in Claim 1 wherein R 7 is selected from a group consisting of 
carboxy, H2N.S{02)-, HNR 6 - and -NCO, and wherein R 6 , L, A. Q and X are defined as in Claim 1, or a 
salt thereof. 

4. A compound of formula V as set out in Claim 1 wherein Q and X are defined as in Claim 1 , or a salt 
thereof. 

5. A compound of the formula XV, 




wherein Q and X are as defined in claim 1, or a salt thereof. 
Patentanspriiche 

Patentanspriiche fUr folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Verbindungen der Formel I 




Q ausgewahlt ist aus 

(i) ortho-Phenylen, das gegebenenfalls einen oder zwei Substituenten tragt, die unabhangig ausge- 
wahlt sind aus Halogeno, Nitro, Amino-Gruppen der Formel -NR 9 R h , Acylamino-Gruppen der Formel 
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-NHCOFT, Hydroxy, Acyloxy-Gruppen der Formel -OCOR", (1-4C)Alkoxy, (1-4C)Alkyl, Trifluorome- 
thyl, Carboxy, Cyano, [(1-4C)Alkoxy]carbonyl, Aminocarbonyl-Gruppen der Formel -CONR p R q - 
(einschliefilich der Formel -CONR p 2 . wenn R p = R q ), Sulfo, Sulfonamido-Gruppen der Formel 
-S0 2 NR i R i und (1-3C)Hydroxyalkyl; und 
(ii) cis-Vinylen-Gruppen der Formel -C(R a ) = C(R b )-; 
R a und R b unabhangig ausgewahlt sind aus Wasserstoff, Nitro, Amino-Gruppen der Formel -NR 9 R , 
Acyloxy-Gruppen der Forme! -OCOR", (1 -4C)Alkoxy, (1-6C)Alkyl, Trifluoromethyl, Carboxy. Cyano, [(1- 
4C)Alkoxy]carbonyl, Aminocarbonyl-Gruppen der Formel -CONR p R q (einschliefilich der Formel 
-CONR p 2 , wenn R p = R q ), Hydroxymethyl und Phenyl, das gegebenenfalls einen Oder zwei Substituen- 
ten tragt, die ausgewahlt sind aus Halogeno, Nitro, (1-4C)Alkoxy, (1-4C)Alkyl und Trifluoromethyl; 
Ro, R h , R', R', R m , R p und R q jeweils unabhangig ausgewahlt sind aus Wasserstoff und (1-4C)Alkyl; 
R n fUr (1-4C)Alkyl steht; 
X ausgewahlt ist aus Sauerstoff und Schwefel; 
A ausgewahlt ist aus -CO-, -NH.CO- und -O.CO-; 

L ausgewahlt ist aus Phenylen. (1-6C)Alkandiyl, (2-6C)Alkendiyl und Phenylen(1-3C)alkyl, das gegebe- 
nenfalls im Alkyl-Teil eine Doppelbindung enthalt, mit der Mafigabe, daB ein Kohlenstoffatom, das an 
einer Doppelbindung eines Alkendiyls Oder einer fakultativen Doppelbindung eines Phenylenalkyls 
beteiligt ist, nicht direkt an ein Sauerstoff- Oder Stickstoffatom der Gruppe A gebunden ist; 
R* ausgewahlt ist aus Acylsulfonamid-Gruppen der Formel R 3 .S(0 2 ).NH.CO-, Acylsulfonamid-Gruppen 
der Formel R 5 .CO.NH.S(0 2 )-, Sulfonylharnstoff-Gruppen der Formel R 5 .NH.CO.NH.S(0 2 )-, Sulfonylharn- 
stoff-Gruppen der Formel R 5 .S(0 2 ).NH.CO.NR 6 - und Trifluorornethylsulfonamid (CF 3 .S(0 2 ).NH-); 
R 5 ausgewahlt ist aus (1-10C)Alkyl, Trifluoromethyl, (3-10C)Cycloalkyl, (6 und lOC)Aryl, das gegebe- 
nenfalls 1 bis 3 Halogeno-, Nitro-, Amino-, Dimethylamino-, Hydroxy-, Methyl-, Trifluoromethyl-, Car- 
boxy-, Phenyl- oder [(1-5C)Alkylcarbonyl]amino-Substituenten tragt, und aromatischen heterocyclischen 
Gruppen, in denen bis zu 3 Kohlenstoffatome des aromatischen Systems gegebenenfalls unabhanging 
einen Halogeno- oder Trifluoromethyl-Substituenten tragen; und 
R 6 fur Wasserstoff oder Methyl steht; 

sowie die pharmazeutisch zulassigen Basenadditionssalze davon. 

Verbindungen nach Anspruch 1, bei denen ein fakultativer Substituent an Q, sofern Q fur ortho- 
Phenylen steht, ausgewahlt ist Fluoro, Chloro, Bromo, Nitro, Amino-Gruppen der Formel -NR 9 R h , 
Acylamino-Gruppen der Formel -NHCOR m , Hydroxy, Acyloxy-Gruppen der Formel -OCOR", Methoxy, 
Ethoxy, Propoxy, Isopropoxy, t-Butoxy, Methyl, Ethyl, Propyl, Isopropyl, 2-Methylpropyl, t-Butyl, Trifluo- 
romethyl, Carboxy, Cyano, Methoxycarbonyl, Ethoxycarbonyl, t-Butoxycarbonyl, Aminocarbonyl-Grup- 
pen der Formel -CONR p R q , Sulfo, Sulfonamido-Gruppen der Formel S0 2 NR'R j , Hydroxymethyl, 2- 
Hydroxyethyl und 1,1-Dimethylhydroxymethyl; 

R9, R h , R 1 , R 1 , R m , R p und R q jeweils unabhangig ausgewahlt sind aus Wasserstoff, Methyl, Ethyl, 
Propyl, Isopropyl, 2-Methylpropyl und t-Butyl; 

R" ausgewahlt ist aus Methyl, Ethyl, Propyl, Isopropyl, 2-Methylpropyl und t-Butyl; 
R a und R b jeweils unabhangig ausgewahlt sind aus Wasserstoff, Nitro, Amino-Gruppen der Formel 
-NR 9 R h , Acyloxy-Gruppen der Formel -OCOR", Methoxy, Ethoxy, Propoxy, Isopropoxy, t-Butoxy, 
Methyl, Ethyl, Propyl, Isopropyl, Butyl, 2-Methylpropyl, t-Butyl, Trifluoromethyl, Carboxy, Cyano, 
Methoxycarbonyl, Ethoxycarbonyl, t-Butoxycarbonyl, Aminocarbonyl-Gruppen der Formel -CONR p R q , 
Hydroxymethyl und Phenyl, wobei das Phenyl gegebenenfalls einen Oder zwei Substituenten tragt, die 
ausgewahlt sind Fluoro, Chloro, Bromo, Nitro, Methoxy, Ethoxy, Propoxy, Isopropoxy, t-Butoxy, Methyl, 
Ethyl, Propyl, Isopropyl, 2-Methylpropyl, t-Butyl und Trifluoromethyl; 

R9, R h , R p und R q jeweils unabhangig ausgewahlt sind aus Wasserstoff, Methyl, Ethyl, Propyl, 
Isopropyl, 2-Methylpropyl und t-Butyl; 

R" ausgewahlt ist aus Methyl, Ethyl. Propyl, Isopropyl, 2-Methylpropyl und t-Butyl; 
R 5 ausgewahlt ist aus Methyl, Ethyl, Propyl, Isopropyl, t-Butyl, 4-Methylpentyl, Trifluoromethyl, Cyclo- 
propyl, Cyclopentyl, Cyclohexyl, Norbornyl. Adamantyl, Phenyl, Naphthyl (wobei ein fakultativer Substi- 
tuent am Phenyl oder Napthyl aus Fluoro, Chloro, Bromo, Nitro, Amino, Dimethylamino, Hydroxy, 
Methyl, Trifluoromethyl, Carboxy, Phenyl, Formylamino, Acetylamino. 2-Methylpropanoylamino oder 
2,2-Dimethylpropanoylamino besteht), Furyl, Thienyl, Pyridyl und Pyrimidinyl, das gegebenenfalls an 
der aromatischen heterocyclischen Gruppe durch Fluoro, Chloro, Bromo oder Trifluoromethyl substitu- 
iert ist; und 

L ausgewahlt ist aus p-Phenylen. m-Phenylen, Methylen, Ethan- 1 ,2-diyl, Ethan-1 ,1-diyl. Propan-1,3-diyl, 
Propan-1.2-diyl, Propan-2.2-diyl, Butan-1 ,4-diyl, 2-Methylpropan-2,3-diyl, 2-Methylpropan-1,2-diyl, Pen- 
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tan-1 ,5-diyl. Ethen-1 ,2-diyl, Propen-1,2-diyl, Propen-1,3-diyl, Buten-1 ,4-diyl, But-2-en-1,4-diyl, Penten- 
1,5-diyl, 3,3-Dimethylpropen-1,3-diyl, p-Phenylenmethyl, 2-(p-Phenylen)ethyl, 2-(p-Phenylen)-2-propyl 
und 2-(p-Phenylen)ethenyl. 

3. Verbindung nach Anspruch 2, bei denen ein fakultativer Substiluent an Q, sofern Q ftir o-Phenylen 
steht, ausgewahlt ist aus Chloro, Dimethylamino, Acetylamino, Hydroxy, Acetoxy, Methoxy, Methyl, 
Trifluoromethyl, Carboxy, Cyano, Methoxycarbonyl, Ethoxycarbonyl, Aminocarbonyl, Methylaminocar- 
bonyl, Dimethylaminocarbonyl, Aminosulfonyl, Dimethylaminosulfonyl und Hydroxymethyl; 

R a und R b jeweils unabhangig ausgewahlt sind aus Wasserstoff, Dimethylamino, Acetoxy, Methoxy, 
Methyl, Trifluoromethyl, Cyano, Methoxycarbonyl, Aminocarbonyl, Methylaminocarbonyl, Dimethylami- 
nocarbonyl, Hydroxymethyl, Phenyl, Chlorophenyl, Methoxyphenyl und Trifluoromethylphenyl; 
Ft* fur R 5 .S(0 2 ).NH.C0-, R 5 .S(0 2 ).NH.C0.NR s - oder CF 3 S0 2 NH- steht; 

R 5 ausgewahlt ist aus Methyl, Ethyl, Isopropyl, Cyclopropyl, Cyclopentyl, Phenyl, Chlorophenyl, 
Bromophenyl. Trifluoromethylphenyl, 1-Naphthyl, 2-Thienyl, 2-Pydridyl und Chloropyridyl; 
R 6 fur Wasserstoff steht; 
A fur -CO- steht; 

L fur p-Phenylen, Ethan-1 ,2-diyl, Ethen-1 ,2-diyl, p-Phenylenmethyl oder 2-(p-Phenylen)ethenyl steht. 

4. Verbindung nach Anspruch 3, bei denen ein fakultativer Substituent an Q ausgewahlt ist aus Hydroxy, 
Methoxy, Carboxy, Methoxycarbonyl, Aminocarbonyl und Hydroxymethyl; 

R a und R b ftir Wasserstoff stehen; 

R s fur Methyl, Isopropyl, Phenyl oder 4-Chloro-phenyl steht; und 
L fur p-Phenylen steht. 

5. Verbindungen nach Anspruch 1, welche ausgewahlt sind aus einem Benzoxazol, worin X fur Sauerstoff 
steht und Q fur ortho-Phenylen steht, einem Oxazol, worin X fur Sauerstoff steht und Q fur eine cis- 
Vinylen-Gruppe der Formel -C(R a ) = C(R b )- steht, einem Benzothiazol, worin X fur Schwefel steht und Q 
fur ortho-Phenylen steht, und einem Thiazol, worin X fur Schwefel steht und Q fur eine cis-Vinylen- 
Gruppe der Formel -C(R a ) = C(R b )-steht; wobei eine ortho-Phenylen-Gruppe gegebenenfalls einen oder 
zwei Substituenten tragt, die unabhangig ausgewahlt sind Halogeno, Nitro, Amino-Gruppen der Formel 
-NR°R h , Hydroxy, Acetoxy, (1-4C)Alkoxy, (1-4C)alkyl, Trifluoromethyl, Carboxy, [(1-4C)Alkoxy]carbonyl, 
Sulfo und Sulfonamido-Gruppen der Formel -SC^NR'R 1 ; 

R a und R b jeweils unabhangig ausgewahlt sind aus Wasserstoff, Nitro, Amino-Gruppen der Formel 
-NR 9 R h , (1-4C)Alkoxy, (1-6C)Alkyl, Trifluoromethyl, Carboxy, Cyano, [(1 -4C)Alkoxy]carbonyl und Phe- 
nyl, das gegebenenfalls einen oder zwei Substituenten tragt, die ausgewahlt sind aus Halogeno, Nitro, 
(1-4C)Alkoxy, (1-4C)Alkyl und Trifluoromethyl; 

R s , R h , R' und R 1 jeweils unabhangig ausgewahlt sind aus Wasserstoff und (1-4C)Alkyl; 
A ausgewahlt ist aus -CO-, -NH.CO- und -O.CO-; 

L ausgewahlt ist aus Phenylen, (1-6C)Alkandiyl, (2-6C)Alkendiyl und Phenylen(1-3C)alkyl, das gegebe- 
nenfalls im Alkyl-Teil eine Doppelbindung enthalt, mit der MaSgabe, daB eine Doppelbindung eines 
Alkendiyls oder eine fakultative Doppelbindung eines Phenylenalkyls nicht direkt an ein Sauerstoff- oder 
Stickstoffatom der Gruppe A gebunden ist; 

R* ausgewahlt ist aus Acylsulfonamid-Gruppen der Formel R 5 .S(02).NH.CO-, Acylsulfonamid-Gruppen 
der Formel R 5 .CO.NH.S(0 2 )-, Sulfonylharnstoff-Gruppen der Formel R 5 .NH.CO.NH.S(0 2 )- und Suifonyl- 
harnstoff-Gruppen der Formel R s .S(0 2 ).NH.C0.NR 6 -; 

R s ausgewahlt ist aus (1-10C)Alkyl, Trifluoromethyl, (3-10C)Cycloalkyl, (6 und 10C)Aryl, das gegebe- 
nenfalls 1 bis 3 Halogeno-, Nitro-, Amino-, Dimethylamino-, Hydroxy-, Methyl-, Trifluoromethyl-, Car- 
boxy-, Phenyl- oder [(1-5C)Alkylcarbonyl]amino-Substituenten tragt, und aromatischen heterocyclischen 
Gruppen, in denen bis zu 3 Kohlenstoffatome der aromatischen heterocyclischen Gruppe gegebenen- 
falls einen Substituenten tragen, der jeweils unabhangig ausgewahlt ist aus Halogeno und Trifluorome- 
thyl; und 

R 6 fur Wasserstoff oder Methyl steht; 

sowie die pharmazeutisch zulassigen Basen-Additionssalze davon. 

6. Verbindungen nach Anspruch 1, welche ausgewahlt sind aus: 

(a) einem Benzoxazol, worin X fur Sauerstoff steht und Q fur o-Phenylen steht, wie es unter (i) in der 
Definition fur Q angegeben ist; 
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(b) einem Oxazol, worin X fur Sauerstoff und Q fur cis-Vinylen steht, wie es unter (ii) in der Definition 
fur Q angegeben ist; 

(c) einem Benzothiazol, worin X flir Schwefel steht und Q fUr o-Phenylen steht, wie es unter (i) in der 
Definition fur Q angegeben ist; und 

(d) einem Thiazol, worin X fur Schwefel steht und Q fur cis-Vinylen steht, wie es unter (ii) in der 
Definition fur Q angegeben ist; 

sowie den pharmazeutisch zulassigen Basen-Additionssalzen davon. 

7. Verbindungen nach einem der Anspruche 1, 2, 3, 5 Oder 6, worin X fUr Sauerstoff steht; R* fur R 5 .S- 
(0 2 ).NH.CO- Oder R 5 .S(0 2 ).NH.CO.NR. 6 - steht; L fur p-Phenylen steht; A fur -CO- steht; und R 5 fur 4- 
Chlorophenyl steht. 

8. Verbindungen nach Anspruch 4, worin X fur Sauerstoff steht; R 4 fur R S .S(0 2 ).NH.C0- steht; L fUr p- 
Phenylen steht; A fur -CO- steht; und R s fur 4-Ch!orophenyl steht. 

9. Verbindungen nach Anspruch 1, welche ausgewahlt sind aus: 

(i) [4-[(4-Chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-(5-hydroxybenzoxazol-2-yl)- 
carbonyl-2-methylpropyl]-L-prolinamid, 

(ii) [4-[(4-Chlorophenyl)sulfonylaminocarbonyl]ben2oyl]-L-valyl-N-[1-[5-(aminocarbonyl)benzoxazol-2- 
yl]carbonyl-2-methylpropyl]-L-prolinamid und 

(iii) [4-[(4-Chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-[5-(hydroxymethyl)benzoxazol-2- 
yl]carbonyl-2-methylpropyl]-L-prolinamid; 

sowie den pharmazeutisch zulassigen Basen-Additionssalzen davon. 

10. Salz nach Anspruch 1, welches mit einer ein physiologisch zulassiges Kation bildenden Base herge- 
stellt ist. 

11. Verbindungen der Formel III 




(III) 



worin R\ L, A, Q und X die in Anspruch 1 angegebenen Bedeutungen besitzen, so wie die Salze 
davon. 

12, Verbindungen der Formel IV * 




(IV) 



worin R 7 ausgewahlt ist aus Carboxy, H Z N.S(02)-, HNR 6 -und -NCO und R G L, A, Q und X die in 
Anspruch 1 angegebenen Bedeutungen besitzen, sowie die Salze davon. 
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13. Verbindungen der Formel V 




worin X und Q die in Anspruch 1 angegebenen Bedeutungen besitzen, sowie die Salze davon. 

14. Pharmazeutische Zusammensetzung, welche eine Leukocytenelastase inhibierende Menge einer Ver- 
bindung der Formel I oder eines pharmazeutisch zulMssigen Salzes davon sowie ein pharmazeutisch 
zulassiges VerdUnnungs- oder Tragermittel enthalt. 

15. Verfahren zue Herstellung einer Verbindung der Formel I 




oder eines pharmazeutisch zulassigen Salzes davon, wie sie in einem der AnsprGche 1 bis 10 
beschrieben sind, dadurch gekennzelchnet, daB man 

(A) fiir eine Verbindung der Formel I, einen entsprechenden Alkohol der Formel III 




(III) 



oxidiert; 

(B) fur eine Verbindung der Formel I, worin R* fur R 5 .S(0 2 ).NH.CO- steht, eine entsprechende 
Verbindung der Formel IV 




(IV) 



worin R 7 fur Carboxy steht, (welche Verbindung nachstehend als "Saure der Formel IV" bezeichnet 
wird) mit einem Sulfonamid-Derivat der Formel R 5 .S02-NH2 in Gegenwart eine Dehydratisierungs- 
mittels umsetzt oder ein reaktives Derivat einer Saure der Formel IV mit einem Sulfonamid der 
Formel R 5 .S02.NH2 oder einem Salz davon umsetzt; 
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(B-1) fur eine Verbindung der Formel I, worin R* fur R 5 .S(0 2 ).NH.CO- steht, ein reaktives Derivat 
einer Saure der Formel IV mit einem Alkalimetallsalz eines ausgewShlten Sulfonamids der Formel 
R 5 .S02.NH 2 in einem geeigneten Losungs- Oder VerdUnnungsmittel umsetzt; 

(C) fur eine Verbindung der Formel I, worin R* fUr R 5 .CO.NH.S(02)- steht, eine entsprechende 
Verbindung der Formel IV, worin R 7 fur H 2 N.S(02)- steht, mit einer Saure der Formel R 5 .COOH 
umsetzt; 

(D) fOr eine Verbindung der Formel I, worin R* fiir R 5 .NH.CO.NH.S(0 2 )- steht, eine entsprechende 
Verbindung der Formel IV worin R 7 fur H 2 N.S(0 2 )-steht, mit einem Isocyanat der Formel R 5 .NCO 
umsetzt; 

(E) fiir eine Verbindung der Formel I, worin R* fiir R 5 .S(0 2 ).NH.CO.NR 6 - steht, eine entsprechende 
Verbindung der Formel IV, worin R 7 fur HNR 6 - steht, mit einem Sulfonylisocyanat der Formel R 5 .S- 
(0 2 ).NCO umsetzt; 

(E-1) fiir eine Verbindung der Formel I, worin R 4 fur R 5 .S(0 2 ).NH.CO.NR 6 - steht, worin R 6 
Wasserstoff bedeutet, eine entsprechende Verbindung der Formel IV, worin R 7 fur -NCO steht, mit 
einem Sulfonamid der Formel R S .S(02).NH 2 umsetzt; 

(F) fur eine Verbindung der Formel I, worin R* fiir CF 3 .S(0 2 ).NH- steht, ein entsprechendes Amin 
der Formel IV, worin R 7 fiir H 2 N- steht, mit Trifluoromethansulfonsaureanhydrid umsetzt; 

(G) fur eine Verbindung der Formel I, worin A fur -CO- steht, eine Saure der Formel R*-L-COOH 
(Oder ein reaktives Derivat davon) mit einem Aminoketon der Formel V 




umsetzt; 

worauf, wenn ein pharmazeutisch zulassiges Salz gewunscht wird, eine saure Form der Verbindung der 
Formel I mit einer Base umgesetzt wird, die ein physiologisch zulassiges Kation liefert. 

16. Verbindungen der Formel XV 




(XV) 



worin Q und X die in Anspruch 1 angegebenen Bedeutungen besitzen, sowie die Salze davon. 
Patentanspriiche fiir folgenden Vertragsstaat : ES 
1. Verfahren zur Herstellung einer Verbindung der Formel I 
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worin: 

Q ausgewahlt ist aus 

(i) ortho-Phenylen, das gegebenenfalls einen Oder zwei Substituenten tragt, die unabhangig ausge- 
wahlt sind aus Halogeno, Nitro, Amino-Gruppen der Formel -NR 8 R h , Acylamino-Gruppen der Formel 
-NHCOR m , Hydroxy, Acyloxy-Gruppen der Formel -OCOR", (1-4C)Alkoxy, (1-4C)Alkyl, Trifluorome- 
thyl, Carboxy, Cyano, [(1-4C)Alkoxy]carbonyl, Aminocarbonyl-Gruppen der Formel -CONR p R q - 
(einschlieBlich der Formel -CONR p 2 , wenn R p = R q ), Sulfo, Sulfonamido-Gruppen der Formel 
-SOsNR'Ri und (1-3C)Hydroxyalkyl; und 

(ii) cis-Vinylen-Gruppen der Formel -C(R a ) = C(R b )-; 

R° und R b unabhangig ausgewShlt sind aus Wasserstoff, Nitro, Amino-Gruppen der Formel -NR s R h , 
Acyloxy-Gruppen der Formel -OCOR", (1-4C)Alkoxy, (1-6C)Alkyl, Trifluoromethyl, Carboxy, Cyano, [(1- 
4C)Alkoxy]carbonyl, Aminocarbonyl-Gruppen der Formel -CONR p R q (einschlieBlich der Formel 
-CONR p 2, wenn R p = R q ), Hydroxymethyl und Phenyl, das gegebenenfalls einen Oder zwei Substituen- 
ten tragt, die ausgewahlt sind aus Halogeno, Nitro, (1 -4C)Alkoxy, (1-4C)Alkyl und Trifluoromethyl; 
R 9 , R b , R', R', R m , R p und R q jeweils unabhSngig ausgewahlt sind aus Wasserstoff und (1-4C)Alkyl; R" 
fur (1-4C)Alkyl steht; 

X ausgewahlt ist aus Sauerstoff und Schwefel; 
A ausgewahlt ist aus -CO-, -NH.CO- und -O.CO-; 

L ausgewahlt ist aus Phenylen, (1-6C)Alkandiyl, (2-6C)Alkendiyl und Phenylen(1-3C)alkyl, das gegebe- 
nenfalls im Alkyl-Teil eine Doppelbindung enthalt, mit der MaBgabe, daB ein Kohlenstoffatom, das an 
einer Doppelbindung eines Alkendiyls oder einer fakultativen Doppelbindung eines Phenylenalkyls 
beteiligt ist, nicht direkt an ein Sauerstoff- Oder Stickstoffatom der Gruppe A gebunden ist; 
R* ausgewahlt ist aus Acylsulfonamid-Gruppen der Formel R 5 .S(C>2).NH.CO-, Acylsulfonamid-Gruppen 
der Formel R 5 .CO.NH.S(0 2 )-, Sulfonylharnstoff-Gruppen der Formel R 5 .NH.CO.NH.S(0 2 )-, Sulfonylharn- 
stoff-Gruppen der Formel R 5 .S(0 2 ).NH.CO.NR 6 - und Trifluoromethylsulfonamid (CF 3 .S(0 2 ).NH-); 
R 5 ausgewahlt ist aus (1-10C)Alkyl, Trifluoromethyl, (3-10C)Cycloalkyl, (6 und 10C)Aryl, das gegebe- 
nenfalls 1 bis 3 Halogeno-, Nitro-, Amino-, Dimethylamino-, Hydroxy-, Methyl-, Trifluoromethyl-, Car- 
boxy-, Phenyl- Oder [(1-5C)Alkylcarbonyl]amino-Substituenten tragt, und aromatischen heterocyclischen 
Gruppen, in denen bis zu 3 Kohlenstoffatome des aromatischen Systems gegebenenfalls unabhanging 
einen Halogeno- oder Trifluoromethyl-Substituenten tragen; und 
R s fUr Wasserstoff oder Methyl steht; 
bei welchem Verfahren man 

(A) fur eine Verbindung der Formet I, einen entsprechenden Alkohol der Formel III 




(III) 



oxidiert; 

(B) fUr eine Verbindung der Formel I, worin R 4 fUr R 5 .S(0 2 ).NH.CO- steht, eine entsprechende 
Verbindung der Formel IV 




(IV) 



worin R 7 fur Carboxy steht, (welche Verbindung nachstehend als "SSure der Formel IV" bezeichnet 
wird) mit einem Sulfonamid-Derivat der Formel R 5 .S0 2 .NH 2 in Gegenwart eine Dehydratisierungs- 
mittels umsetzt oder ein reaktives Derivat einer Saure der Formel IV mit einem Sulfonamid der 
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Forme! R 5 .SOz.NH 2 oder einem Salz davon umsetzt; 

(B-1) fOr eine Verbindung der Formel I, worin R* fGr R 5 .S(0 2 ).NH.CO- steht, ein reaktives Derivat 
einer Saure der Formel IV mit einem Alkalimetallsalz eines ausgewahlten Sulfonamids der Formel 
R 5 .S02.NH 2 in einem geeigneten Losungs- oder Verdunnungsmittel umsetzt; 
5 (C) fur eine Verbindung der Formel I, worin R* fur R 5 .CO.NH.S(0 2 )- steht, eine entsprechende 

Verbindung der Formel IV, worin R 7 fur H 2 N.S(02)- steht, mit einer Saure der Formel R 5 .COOH 
umsetzt; 

(D) fur eine Verbindung der Formel I, worin R 4 fur R 5 .NH.CO.NH.S(02)- steht, eine entsprechende 
Verbindung der Formel IV worin R 7 fur H 2 N.S(02)-steht, mit einem Isocyanat der Formel R 5 .NCO 

70 umsetzt; 

(E) far eine Verbindung der Formel I, worin R* fur R 5 .S(0 2 ).NH.CO.NR 6 - steht, eine entsprechende 
Verbindung der Formel IV, worin R 7 fur HNR G - steht, mit einem Sulfonylisocyanat der Formel R 5 .S- 
(0 2 ).NCO umsetzt; 

(E-1) fur eine Verbindung der Formel I, worin R* fur R 5 .S(0 2 ).NH.CO.NR 6 - steht, worin R 6 
75 Wasserstoff bedeutet, eine entsprechende Verbindung der Formel IV, worin R 7 fur -NCO steht, mit 

einem Sulfonamid der Formel R 5 .S(0 2 ).NH 2 umsetzt; 

(F) fur eine Verbindung der Formel I, worin R* fur CF 3 .S(0 2 ).NH- steht, ein entsprechendes Amin 
der Formel IV, worin R 7 fur H 2 N- steht, mit Trifluoromethansulfonsaureanhydrid umsetzt; 

(G) fur eine Verbindung der Formel I, worin A fur -CO- steht, eine Saure der Formel R*-L-COOH 
20 (oder ein reaktives Derivat davon) mit einem Aminoketon der Formel V 



25 




30 

umsetzt; 

worauf, wenn ein pharmazeutisch zulassiges Salz gewunscht wird, eine saure Form der Verbindung der 
Formel I mit einer Base umgesetzt wird, die ein physiologisch zulassiges Kation liefert. 

35 Patentansprtiche fur folgenden Vertragsstaat : GR 

1. Verfahren zur Herstellung einer Verbindung der Formel I 
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45 




worin: 

Q ausgewahlt ist aus 

so (i) ortho-Phenylen, das gegebenenfalls einen oder zwei Substituenten tragt, die unabha'ngig ausge- 

wahlt sind aus Halogeno, Nitro, Amino-Gruppen der Formel -NR 9 R h , Acylamino-Gruppen der Formel 
-NHCOR m , Hydroxy, Acyloxy-Gruppen der Formel -OCOR", (1-4C)Alkoxy, {1-4C)Alkyl, Trifluorome- 
thyl, Carboxy, Cyano, [(1-4C)Alkoxy]carbonyl, Aminocarbonyl-Gruppen der Formel -CONR'W - 
(einschlieGlich der Formel -CONR p 2 , wenn R p = R q ), Sulfo, Sulfonamido-Gruppen der Formel 
55 -S0 2 NR'R' und (1-3C)Hydroxyalkyl; und 

(ii) cis-Vinylen-Gruppen der Formel -C(R a ) = C(R b )-; 
R a und R b unabhangig ausgewahlt sind aus Wasserstoff, Nitro, Amino-Gruppen der Formel -NR 9 R h , 
Acyloxy-Gruppen der Formel -OCOR", (1 -4C)Alkoxy, (1-6C)Alkyl, Trifluoromethyl, Carboxy, Cyano, [(1- 
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4C)Alkoxy]carbonyl, Aminocarbonyl-Gruppen der Formel -CONR p R 5 (einschlieGlich der Formel 

-CONR p 2 , wenn R p = R q ), Hydroxymethyl und Phenyl, das gegebenenfalls einen Oder zwei Substituen- 

ten tragt, die ausgewahlt sind aus Halogeno, Nitro. (1-4C)Alkoxy, (1-4C)Alkyl und Trifluoromethyl; 

R 9 , R h , R', R 1 , R m , R p und R q jeweils unabhangig ausgewahlt sind aus Wasserstoff und (1-4C)Alkyl; 

R n fur (1-4C)Alkyl steht; 

X ausgewahlt ist aus Sauerstoff und Schwefel; 

A ausgewahlt ist aus -CO-, -NH.CO- und -O.CO-; 

L ausgewahlt ist aus Phenylen, (1-6C)Alkandiyl, (2-6C)Alkendiyl und Phenylen(1-3C)alkyl, das gegebe- 
nenfalls im Alkyl-Teil eine Doppelbindung enthalt, mit der Maflgabe, daB ein Kohlenstoffatom, das an 
einer Doppelbindung eines Alkendiyls Oder einer fakultativen Doppelbindung eines Phenylenalkyls 
beteiligt ist, nicht direkt an ein Sauerstoff- oder Stickstoffatom der Gruppe A gebunden ist; 
R* ausgewahlt ist aus Acylsulfonamid-Gruppen der Formel R 5 .S(0 2 ).NH.CO-, Acylsulfonamid-Gruppen 
der Formel R 5 .CO.NH.S(0 2 )-, Sulfonylharnstoff-Gruppen der Formel R 5 .NH.CO.NH.S(0 2 )-, Sulfonylharn- 
Stoff-Gruppen der Formel R 5 .S(0 2 ).NH.CO.NR 6 - und Trifluoromethylsulfonamid (CF 3 .S(0 2 ).NH-); 
R 5 ausgewShlt ist aus (l-IOC)Alkyl, Trifluoromethyl, (3-10C)Cycloalkyl, (6 und 10C)Aryl, das gegebe- 
nenfalls 1 bis 3 Halogeno-, Nitro-, Amino-, Dimethylamino-. Hydroxy-, Methyl-, Trifluoromethyl-, Car- 
boxy-, Phenyl- oder [(1 -5C)Alkylcarbonyl]amino-Substituenten tragt, und aromatischen heterocyclischen 
Gruppen, in denen bis zu 3 Kohlenstoffatome des aromatischen Systems gegebenenfalls unabhanging 
einen Halogeno- Oder Trifluoromethyl-Substituenten tragen; und 
R 6 fOr Wasserstoff oder Methyl steht; 
bei welchem Verfahren man 

(A) fur eine Verbindung der Formel I, einen entsprechenden Alkohol der Formel III 




worin R 7 fUr Carboxy steht, (welche Verbindung nachstehend als "Saure der Formel IV" bezeichnet 
wird) mit einem Sulfonamid-Derivat der Formel R 5 .S0 2 .NH 2 in Gegenwart eine Dehydratisierungs- 
mittels umsetzt oder ein reaktives Derivat einer Saure der Formel IV mit einem Sulfonamid der 
Formel R 5 .S0 2 .NH 2 oder einem Salz davon umsetzt; 

(B-1) fur eine Verbindung der Formel I, worin R* fur R 5 .S(0 2 ).NH.CO- steht, ein reaktives Derivat 
einer Saure der Formel IV mit einem Alkalimetallsalz eines ausgewahlten Sulfonamids der Formel 
R 5 .S0 2 .NH 2 in einem geeigneten Losungs- oder Verdunnungsmittel umsetzt; 

(C) fUr eine Verbindung der Formel I. worin R 4 fUr R^CO.NH.SrQ-)- steht, eine entsprechende 
Verbindung der Formel IV, worin R 7 fur H 2 N.S(0 2 )- steht, mit einer Saure der Formel R 5 .COOH 
umsetzt; 

(D) fUr eine Verbindung der Formel I, worin R* filr R 5 .NH.CO.NH.S(0 2 )- steht, eine entsprechende 
Verbindung der Formel IV worin R 7 fur H 2 N.S(02)-steht, mit einem Isocyanat der Formel R 5 .NCO 
umsetzt; 
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(E) fur eine Verbindung der Formel I, worin R 4 fur R s .S(02)NH.CO.NR 6 - steht, eine entsprecheride 
Verbindung der Formel IV, worin R 7 fur HNR 6 - steht, mit einem Sulfonylisocyanat der Formel R 5 .S- 
(0 2 ).NCO umsetzt; 

(E-1) fur eine Verbindung der Formel I, worin R* fur R 5 .S(O z ).NH.CO.NR 6 - steht, worin R 6 
5 Wasserstoff bedeutet, eine entsprechende Verbindung der Formel IV, worin R 7 fur -NCO steht, mit 

einem Sulfonamid der Formel R 5 .S(0 2 ).NH2 umsetzt; 

(F) fOr eine Verbindung der Formel I, worin R* fUr CF3.S(02>.NH- steht, ein entsprechendes Amin 
der Formel IV, worin R 7 fur H2N- steht, mit Trifluoromethansulfonsaureanhydrid umsetzt; 

(G) fur eine Verbindung der Formel I, worin A fur -CO- steht, eine Saure der Formel R*-L-COOH 
10 (oder ein reaktives Derivat davon) mit einem Aminoketon der Formel V 



15 




20 

umsetzt; 

worauf, wenn ein pharmazeutisch zulassiges Salz gewunscht wird, eine saure Form der Verbindung der 
Formel I mit einer Base umgesetzt wird, die ein physiologisch zulassiges Kation liefert. 

25 2. Verbindungen der Formel III von Anspruch 1, worin R*, L, A, Q und X die in Anspruch 1 angegebenen 
Bedeutungen besitzen, sowie die Salze davon. 

3. Verbindungen der Formel IV von Anspruch 1, worin R 7 ausgewahlt ist aus Carboxy, H 2 N.S(02)-, HNR 6 - 
und -NCO und R G L, A, Q und X die in Anspruch 1 angegebenen Bedeutungen besitzen, sowie die 

30 Salze davon. 

4. Verbindungen der Formel V von Anspruch 1, worin Q und X die in Anspruch 1 angegebenen 
Bedeutungen besitzen, sowie die Salze davon. 

35 5. Verbindungen der Formel XV, 
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(XV) 



worin Q und X die in Anspruch 1 angegebenen Bedeutungen besitzen, sowie die Salze davon. 
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Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Compose de formule I suivante, 




dans laquelle 

le groupe -Q- est choisi entre 

(i) un groupe ortho-phenylene, portant facultalivement un ou deux substituants choisis, ind^pendam- 
ment, dans un groupe comprenant un substituant halogeno, nitro, un groupe amino de formule 
-NR 9 R\ un groupe acylamino de formule -NHCOFP, un groupe hydroxy, un groupe acyloxy de 
formule -OCOR", alkoxy en Ci a C« , alkyle en Ci a C* , trifluoromethyle, carboxy, cyano, (alkoxy en 
Ci a C*)carbonyle, un groupe aminocarbonyle de formule -CONR p R q (y compris la formule 
-CONR p 2 lorsque R p est egal a R"), sulfo, sulfonamido de formule SC^NR' 1 ^ et hydroxyalkyle en Ct 
a C 3 ; et 

(ii) un groupe cis-vinylene de formule -C(R a ) = C(R b )- ou 

R a et R b sont tous deux choisis, independamment, dans un groupe comprenant I'hydrogene, un 
groupe nitro, un groupe amino de formule -NR 9 R h , un groupe acyloxy de formule -OCOR", un groupe 
alkoxy en Ct aCi, alkyle en Ci a C6, trifluoromethyle, carboxy, cyano, (alkoxy en Ci a Ct)carbonyle, 
un groupe aminocarbonyle de formule -CONRW (y compris la formule -CONR p 2 lorsque R p est egal a 
R q ), un groupe hydroxymethyle et un groupe phenyle portant facultativement un ou deux substituants 
choisis entre des substituants halogeno, nitro, alkoxy en Ci a C*, alkyle en Ci a C* et trifluoromethyle ; 

R B , R h , R', R J , R m , R p et R q sont choisis chacun, independamment, dans un groupe comprenant 
I'hydrogene et un radical alkyle en Ci a C* ; 

R n est un groupe alkyle en Ci a C« ; 

X est choisi entre I'oxygene et le soufre ; 

A est choisi dans un groupe comprenant -CO-, -NH.CO- et -O.CO- ; 

L est choisi entre un groupe phenylene, alcanediyle en Ci a Cs, alcenediyle en C2 a Cs et 
phenylene-(alkyle en Ci a Cs) contenant facultativement une double liaison dans la partie alkyle, sous 
reserve qu'un atome de carbone inclus dans une double liaison d'un alcenediyle ou inclus dans une 
double liaison facultative d'un groupe ph^nylene-alkyle ne soit pas directement lie' a. un atome 
d'oxygene ou d'azote du groupe A ; et 

R 4 est choisi dans un groupe forme d'un acylsulfonamide de formule R 5 .S(02).NH.CO-, d'un 
acylsulfonamide de formule R 5 .CO.NH.S(0 2 }-, d'une sulfonyluree de formule R 5 .NH.CO.NH.S(02)-, 
d'une sulfonyluree de formule R 5 .S(02).NH.CO.NR 6 -, et d'un trifluoromSthylsulfonamide de formule 
CF 3 .S(0 2 ).NH- ou 

R 5 est choisi dans un groupe comprenant un radical alkyle en Ci a C10, trifluoromethyle, 
cycloalkyle en C3 a do, aryle en C 6 et C10 facultativement substitue par 1 a 3 representants d'un 
groupe comprenant des substituants halogeno, nitro, amino, dimethylamino, hydroxy, methyle, trifluoro- 
methyle, carboxy, phenyle et [(alkyle en Ci a C5)carbonyl]amino ; et un groupe heterocyclique 
aromatique dans lequel jusqu'a 3 atomes de carbone du systeme aromatique peuvent porter un groupe 
substituant choisi, independamment, entre un radical halogeno et un radical trifluoromethyle ; et 

R s est I'hydrogene ou un groupe methyle ; et 

des sels d'addition de bases pharmaceutiquement acceptables de ce compost. 

2. Compost suivant la revendication 1, dans lequel un substituant facultatif de Q, lorsque Q est un groupe 
ortho -phenylene, est choisi dans le groupe comprenant un radical fluoro, chloro, bromo, nitro, un 
groupe amino de formule -NR"R h , un groupe acylamino de formule -NHCOR m , hydroxy, un groupe 
acyloxy de formule -OCOR", m^thoxy, 6thoxy, propoxy, isopropoxy, tertio-butoxy, methyle, 6thyle, 
propyle, isopropyle, 2-m6thylpropyle, tertio-butyle, trifluoromethyle, carboxy, cyano, m&hoxycarbonyle, 
6thoxycarbonyle, tertio-butoxycarbonyle, un groupe aminocarbonyle de formule -CONR p R q , un groupe 
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sulfo, un groupe sulfonamide de formule SO2NRW. hydroxymethyle, 2-hydroxyethyle et 1 ,1-dimethyl- 
hydroxym<§thyle, ou R B , R h . R', R', R m , R p et R q sont choisis chacun, independamment, dans un groupe 
comprenant I'hydrogene. les radicaux methyle, ethyl©, propyle, isopropyle. 2-methylpropyle et tertio- 
butyle et R n est choisi dans un groupe comprenant les radicaux methyle, ethyle, propyle, isopropyle, 2- 
methylpropyle et tertio-butyle ; R a et R b sont tous deux choisis. independamment, dans un groupe 
comprenant I'hydrogene, un groupe nitro. un groupe amino de formule -NR 9 R h , un groupe acyloxy de 
formule -OCOR", mejhoxy, ethoxy, propoxy, isopropoxy, tertio-butoxy, methyle, Ethyle, propyle, isopro- 
pyle, butyle, 2-m<§thylpropyle, tertio-butyle, trifluoromethyle. carboxy, cyano, methoxycarbonyle, ethoxy- 
carbonyle, tertio-butoxycarbonyle, un groupe aminocarbonyle de formule CONR p R q , un groupe hy- 
droxymethyle et un groupe phenyle portant facultativement un ou deux substituants choisis parmi des 
substituants fluoro, chloro, bromo, nitro, methoxy, ethoxy, propoxy, isopropoxy, tertio-butoxy, mdthyle, 
(Sthyle, propyle, isopropyle, 2-methylpropyle, tertio-butyle et trifluoromethyle, R 9 , R h . R p et R q <§tant 
choisis chacun independamment dans un groupe comprenant I'hydrogene et les radicaux methyle, 
ethyle, propyle, isopropyle, 2-methylpropyle et tertio-butyle et R n etant choisi dans un groupe 
comprenant les radicaux methyle, dthyle, propyle, isopropyle, 2-m<§thylpropyle et tertio-butyle ; 

R 5 est choisi dans un groupe comprenant les radicaux methyle, ethyle, propyle, isopropyle, tertio- 
butyle, 4-m6thylpentyle, trifluoromethyle, cyclopropyle, cyclopentyle, cyclohexyle, norbornyle, adaman- 
tyle phenyle. naphtyle (ou un substituant facultatif du noyau phenyle ou naphtyle est un substituant 
fluoro, chloro, bromo, nitro, amino, dimethylamino, hydroxy, methyle, trifluoromethyle, carboxy, pheny- 
le, formylamino, acetylamino, 2-methylpropanoylamino ou 2,2-dim<§thylpropanoylamino), un groupe 
furyle, thienyle, pyridyle et pyrimidinyle portant facultativement sur le groupe heterocyclique aromati- 
que un substituant fluoro, chloro, bromo ou trifluoromethyle ; et 

L est choisi entre les groupes p-phenylene. m-phenylene, methylene, ethane-1 ,2-diyle, ethane-1. 1- 
diyle. propane-1,3-diyle, propane-1,2-diyle, propane-2,2-diyle, butane-1,4-diyle, 2-methylpropane-2,3- 
diyle 2-m<5thylpropane-1 ,2-diyle, pentane-1,5-diyle, (§thene-1 ,2-diyle, propene-1 ,2-diyle, propene-1, 3- 
diyle! butene-1,4-diyle, but-2-ene-1,4-diyle, pentene-1 ,5-diyle, 3,3-dimethylpropene-1,3-diyle, p-pheny- 
lenemethyle, 2-(p-phenylene)ethyle, 2-(p-phenylene)-2-propyle et 2-(p-phenylene)ethenyle. 

Compose suivant la revendication 2, dans lequel un substituant facultatif de Q lorsque ce dernier est un 
groupe o-phenylene est un substituant chloro, dimethylamino, acetylamino, hydroxy, acetoxy, methoxy, 
methyleT trifluoromethyle, carboxy, cyano, methoxycarbonyle, ethoxycarbonyle, aminocarbonyle, methy- 
laminocarbonyle, dimethylaminocarbonyle, aminosulfonyle, dimethylaminosulfonyle ou hydroxymethyle 

R a et R b sont tous deux choisis, independamment, dans un groupe comprenant I'hydrogene, les 
radicaux dimethylamino, acetoxy, methoxy, methyle, trifluoromethyle, cyano. methoxycarbonyle, amino- 
carbonyle. methylaminocarbonyle, dimethylaminocarbonyle, hydroxymethyle, phenyle, chlorophenyle, 
methoxyphenyle et trifluoromethylphenyle ; 

R* est un groupe R 5 .S(0 2 ).NH.CO-, R5.S(0 2 ).NH.CO.NR 6 - ou CF 3 S0 2 NH- ; 

R'= est un choisi dans le groupe comprenant les radicaux methyle, ethyle, isopropyle, cyclopropyle. 
cyclopentyle, phenyle. chlorophenyle, bromophenyle. trifluoromethylphenyle, 1-naphyle, 2-thienyle, 2- 
pyridyle et chloropyridyle ; 

R 5 est I'hydrogene ; 

A est un groupe -CO- ; et , 
L est un groupe p-phenylene, ethane-1 ,2-diyle, ethene-1.2-diyle, p-phenylenemetnyle ou 2-(p- 
phenylene)ethenyle. 

Compose suivant la revendication 3, dans lequel un substituant facultatif porte par Q est un substituant 
hydroxy, methoxy, carboxy, methoxycarbonyle, aminocarbonyle ou hydroxymethyle ; 
R a et R b sont de I'hydrogene ; 

R 5 est un groupe methyle. isopropyle, phenyle ou 4-chlorophenyle ; et 
L est un groupe p-ph6nylene. 

. Compose suivant la revendication 1, choisi dans un groupe comprenant un benzoxazole dans lequel X 
est I'oxygene et Q est un groupe ortho -phenylene. un oxazole dans lequel X est I'oxygene et Q est un 
groupe cis-vinylene de formule -C(R a ) = C(R b )-, un benzothiazole dans lequel X est le soufre et Q est un 
groupe ortho-phenylene. et un thiazole dans lequel X est le soufre et Q est un groupe cis-vinylene de 
formule -C(R a ) = C(R b )- et dans lequel un groupe ortho -phenylene peut facultativement porter un ou 
deux substituants choisis, independamment, dans un groupe comprenant un radical halogeno, un 
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groups nitro, un groupe amino de formule -NR 9 R h , hydroxy, acetoxy, alkoxy en Ci a C*, alkyle en Ci a 
C», trifluoromethyle, carboxy, (alkoxy en Ci a C*)carbonyle, sulfo et un groups sulfonamido de formule 
S0 2 NR i R l ; et dans lequel 

R a et R b sont choisis tous deux, independamment, dans un groupe comprenant I'hydrogene, un 
groupe nitro, un groupe amino de formule -NR 9 R h , alkoxy en Ci a C», alkyle en Ci a Ct, trifluorome- 
thyle, carboxy, cyano, (alkoxy en Ci a C*)carbonyle et un groupe ph£nyle portant facultativement un 
ou deux substituants choisis dans un groupe comprenant des substituants halog^no, nitro. alkoxy en Ci 
a CU, alkyle en Ci a C* et trifluoromethyle ; 

R 9 , R h , R' et R 1 sont choisis chacun, independamment, dans un groupe comprenant I'hydrogene et 
un radical alkyle en Ci a C4 ; 

A est choisi dans un groupe comprenant -CO-, -NH.CO- et -O.CO- ; 

L est choisi dans un groupe comprenant un radical phenylene, alcanediyle en Ci a Cs, alcenediyle 
en C2 & C6, phenylene-(alkyle en Ct a C3), contenant facultativement une double liaison dans la partie 
alkyle, sous reserve qu'une double liaison d'un alcenediyle ou qu'une double liaison facultative d'un 
groupe ph^nylene-alkyle ne soit pas en liaison directe avec un atome d'oxygene ou d'azote du groupe 
A; et 

R* est choisi dans un groupe comprenant un acylsulfonamide de formule R 5 .S(C>2).NH.CO-, un 
acylsulfonamide de formule R 5 .CO.NH.S(0 2 )-, une sulfonylurea de formule R 5 .NH.CO.NH.S(0 2 )- et une 
sulfonylurea de formule R 5 .S(0 2 ).NH.CO.NR 6 - ou 

R 5 est choisi dans un groupe comprenant un radical alkyle en Ct a C10, trifluoromethyle, 
cycloalkyle en C3 a Cio, aryle en Cs et do facultativement substitue par 1 a 3 membres choisis dans 
un groupe forme des substituants halogeno, nitro, amino, dimethylamino, hydroxy, methyle, trifluorome- 
thyle, carboxy, phenyle et [(alkyle en Ci a Cs)carbonyl]amino ; et un groupe heterocyclique aromatique 
dans lequel jusqu'a 3 des atomes de carbone peuvent porter un groupe substituant choisi, indepen- 
damment, dans un groupe comprenant un radical halogeno et un radical trifluoromethyle ; et 

R 6 est I'hydrogene ou un groupe methyle ; et 

les sels d'addition de bases pharmaceutiquement acceptables de ce compose. 

6. Compose suivant la revendication 1, choisi dans un groupe comprenant : 

(a) un benzoxazole dans lequel X est I'oxygene et Q est un groupe o-phenylene tel que defini en (i) 
dans la definition de Q ; 

(b) un oxazole dans lequel X est I'oxygene et Q est un groupe cis-vinylene tel que defini en (ii) dans 
la definition de Q ; 

(c) un benzothiazole dans lequel X est le soufre et Q est un groupe o-phenylene tel que defini en (i) 
dans la definition de Q ; et 

(d) un thiazole dans lequel X est le soufre et Q est un groupe cis-vinylene tel que defini en (ii) dans 
la definition de Q, 

et des sels d'addition de bases pharmaceutiquement acceptables de ce compost. 

7. Compose suivant I'une qulconque des revendications 1 , 2, 3, 5 ou 6, dans lequel X est I'oxygene ; R 4 
est un groupe R 5 .S(0 2 ). NH.CO- ou R 5 .S(0 2 ).NH.CO.NR s - ; L est un groupe p-phenylene ; A est un 
groupe -CO- ; et R 5 est un groupe 4-chlorophdnyle. 

8. Compose suivant la revendication 4, dans lequel X est I'oxygene ; R* est un groupe R 5 .S(0 2 ).NH.CO- ; 
L est un groupe p-phenylene ; A est un groupe -CO- ; et R 5 est un groupe 4-chlorophenyle. 

9. Compose suivant la revendication 1, choisi dans le groupe comprenant : 

(i) le [4-[(4-chIorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1-(5-hydroxybenzoxazole-2-yl)- 
carbonyl-2-methylpropyl]-L-prolinamide ; 

(ii) le [4-[(4-chlorophenyl)sulfony laminocarbonyl]benzoyl]-L-valyl-N-[1 -(5-(aminocarbonyl)- 
benzoxazole-2-yl)carbonyl-2-methylpropyl]-L-prolinamide ; et 

(iii) le [4-[(4-chlorophenyl)sulfonylaminocarbonyl]benzoyl]-L-valyl-N-[1 -(5-hydroxymethyl)- 
benzoxazole-2-yl]carbonyl-2-methylpropyl]-L-prolinamide ; 

et ses sels d'addition de bases acceptables du point de vue pharmaceutique. 

10. Sel suivant la revendication 1, qui est prepare avec une base formant un cation acceptable du point de 
vue physiologique. 
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11. Compost de formule III suivante 



R — L— A— I 



H 




Hi 



dans laquelle R*, L, A, Q et X sont tels que definis dans la revendication 1, ou un sel de ce compost. 
12. Compose de formule IV suivante 



dans laquelle R 7 est choisi dans le groupe comprenant un radical carboxy, H 2 N.S(02)-, HNR 6 - et 
-NCO, et R 6 , L, A, Q et X sont tels que definis dans la revendication 1, ou un sel de ce compose. 

13. Compose de formule V suivante 



dans laquelle Q et X sont tels que definis dans la revendication 1. ou un sel de ce compose. 

14. Composition pharmaceutique comprenant une quantity inhibitrice diastase leucocytaire d'un compose 
suivant la revendication 1 ou d'un sel pharmaceutiquement acceptable de ce compose et un diluant ou 
support acceptable du point de vue pharmaceutique. 

15. Proc^de' de production d'un compose" de formule I suivante 




IV 



H — I 




V 




I 



ou d'un sel acceptable du point de vue pharmaceutique de ce composes suivant I'une quelconque des 
revendications 1 a 1 0, qui est caracteVise par : 



EP 0 291 234 B1 



(A) pour un compost de formule I, I'oxydation d'un alcool correspondent de formula III 




(B) pour un compost de formule I dans laquelle R 4 represente R 5 .S(0 2 ).NH.CO-. la reaction d'un 
compose correspondant de formule IV suivante 




dans laquelle R 7 est un groupe carboxy (compose qui sera appele ci-apres "acide de formule IV") 
avec un derive" de sulfonamide de formule R 5 .S0 2 .NH2 en presence d'un agent d^shydratant ou la 
reaction d'un derive reactif d'un acide de formule IV avec un sulfonamide, ou I'un de ses sels, de 
formule R s .S0 2 .NH 2 ; 

(B-1) pour un compose de formule I dans laquelle R 4 represents R 5 .S(0 2 ).NH.CO, la reaction d'un 
derive reactif d'un acide de formule IV avec un sel de metal alcalin d'un sulfonamide choisi de 
formule R 5 .S0 2 .NH2 dans un solvant ou diluant convenable ; 

(C) pour un compose de formule I dans laquelle R 4 represente R 5 .CO.NH.S(0 2 )-, la reaction d'un 
compose correspondant de formule IV dans laquelle R 7 represente H2N.S(0 2 )-avec un acide de 
formule R 5 .COOH ; 

(D) pour un compose 1 de formule I dans laquelle R 4 represente R 5 .NH.CO.NH.S{0 2 )-, la reaction d'un 
compose correspondant de formule IV dans laquelle R 7 represente H 2 N.S(02)- avec un isocyanate 
de formule R 5 .NCO ; 

(E) pour un compose de formule I dans laquelle R* represente R 5 .S(0 2 ).NH.CO.NR 6 -, la reaction 
d'un compose correspondant de formule IV dans laquelle R 7 a la valeur HNR 6 - avec un sulfonyliso- 
cyanate de formule R 5 .S(0 2 ).NCO ; 

(E-1) pour un compose de formule I dans laquelle R 4 a la valeur R 5 .S(0 2 ).NH.CO.NR 6 -, dans 
laquelle R 6 est I'hydrogene, la reaction d'un compose correspondant de formule IV dans laquelle R 7 
a la valeur -NCO avec un sulfonamide de formule R 5 .S(02).NH 2 ; 

(F) pour un compose" de formule I dans laquelle R 4 a la valeur CF3.S(02).NH-, la reaction d'une 
amine correspondante de formule IV dans laquelle R 7 a !a valeur H 2 N- avec I'anhydride trifluoromg- 
thanesulfonique ; 

(G) pour un compose" de formule I dans laquelle A a la valeur -CO-, le couplage d'un acide de 
formule R 4 -L-COOH (ou d'un derive reactif de cet acide) avec une aminocetone de formule V 




apres quoi, lorsqu'on desire obtenir un sel acceptable du point de vue pharmaceutique, on fait r^agir 
une forme acide du compose de formule I avec une base pour obtenir un cation acceptable du point 
de vue physiologique. 
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16. Compost de formule XV 



H — N' 



H 




XV 



dans laquelle Q et X sont teis que dSfinis dans la revendication 1 , ou un sel de ce compose. 
Revendications pour I'Etat contractant suivant: ES 
1. Proc^de' de production d'un compost de formule I suivante 



dans laquelle : 

le groupe -Q- est choisi entre 

(i) un groupe ortho -phenylene, portant facultativement un ou deux substituants choisis, independam- 
ment, dans un groupe comprenant un substituant halogeno, nitro, un groupe amino de formule 
-NR°R h , un groupe acylamino de formule -NHCOFT, un groupe hydroxy, un groupe acyloxy de 
formule -OCOR", alkoxy en Ci aC t , alkyle en Ct a C«, trifluoromethyle, carboxy, cyano, (alkoxy en 
Ci a C*)carbonyle, un groupe aminocarbonyle de formule -CONR p R q (y compris la formule 
-CONR p 2 lorsque R p est egal a R q ), sulfo, sulfonamido de formule SOgNR'R 1 et hydroxyalkyle en Ci 
a C 3 ; et 

(ii) un groupe cis-vinylene de formule -C{R a ) = C(R b )- ou 

R a et R b sont tous deux choisis. independamment, dans un groupe comprenant I'hydrogene, un 
groupe nitro, un groupe amino de formule -NR fl R h , un groupe acyloxy de formule -OCOR", un groupe 
alkoxy en Ci a Cf, alkyle en Ci a Cs, trifluoromethyle, carboxy, cyano, (alkoxy en Ci a C^carbonyle, 
un groupe aminocarbonyle de formule -CONR p R q (y compris la formule -CONR p 2 lorsque R p est (§gal a 
R q ), un groupe hydroxymethyle et un groupe phenyle portant facultativement un ou deux substituants 
choisis entre des substituants halogeno, nitro, alkoxy en Ci a C4. alkyle en C, a CU et trifluoromethyle ; 

R 9 , R h , R 1 , Rl, R m , R p et R q sont choisis chacun. independamment, dans un groupe comprenant 
I'hydrogene et un radical alkyle en Ci a C t ; 

R n est un groupe alkyle en Ci a C* ; 

X est choisi entre I'oxygene et le soufre ; 

A est choisi dans un groupe comprenant -CO-, -NH.CO- et -O.CO- ; 

L est choisi entre un groupe phenylene, alcanediyle en Ci a Cs, alcenediyle en C2 a C6 et 
ph<§nylene-(alkyle en Ci a C 3 ) contenant facultativement une double liaison dans la partie alkyle, sous 
reserve qu'un atome de carbone inclus dans une double liaison d'un alcenediyle ou inclus dans une 
double liaison facultative d'un groupe phenylene-alkyle ne soit pas directement lie a un atome 
d'oxygene ou d'azote du groupe A ; et 

R 4 est choisi dans un groupe forme' d'un acylsulfonamide de formule R 5 .S(0 2 ).NH.CO-, d'un 
acylsulfonamide de formule R 5 .CO.NH.S(02)-, d'une sulfonylurea de formule R 5 .NH.CO.NH.S(0 2 )-, 
d'une sulfonylurea de formule R 5 .S(0 2 )-NH.CO.NR 6 -, et d'un trifluoromethylsulfonamide de formule 
CF 3 .S(0 2 ).NH- ou 

R 5 est choisi dans un groupe comprenant un radical alkyle en Ci a C10, trifluoromethyle, 
cycloalkyle en C 3 a Co, aryle en C 6 et do facultativement substitu6 par 1 a 3 repr«§sentants d'un 
groupe comprenant des substituants halogeno, nitro, amino, dim&hylamino, hydroxy, methyle, trifluoro- 
methyle, carboxy, phenyle, et [(alkyle en Ci a Cs )carbonyl]amino : et un groupe hSterocyclique 



R— L— A 




H 



I 
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aromatique dans lequel jusqu'a 3 atomes de carbone du systeme aromatique peuvent porter un groups 
substituant choisi, ind^pendamment, entre un radical haloggno et un radical trifluorom&hyle ; et 

R s est I'hydrogene ou un groups methyle ; ledit proc6de comprenant un proc^de choisi dans un 
groupe constitue de 

(A) pour un compose de formule I, I'oxydation d'un alcool correspondant de formule III 




(B) pour un compost de formule I dans laquelle R 4 reprdsente R 5 .S(02).NH.CO-, la reaction d'un 
compost correspondant de formule IV suivante 




dans laquelle R 7 est un groupe carboxy (compose qui sera appele ci-apres "acide de formule IV") 
avec un derive de sulfonamide de formule R 5 .S(02).NH 2 en presence d'un agent deshydratant ou la 
reaction d'un derive reactif d'un acide de formule IV avec un sulfonamide, ou I'un de ses sels, de 
formule R 5 .S0 2 .NH 2 ; 

(B-1) pour un compose de formule I dans laquelle R 4 represente R 5 .S(02).NH.CO-, la reaction d'un 
derive reactif d'un acide de formule IV avec un sel de metal alcalin d'un sulfonamide choisi de 
formule R 5 .S02.NH2 dans un solvant ou diluant convenable ; 

(C) pour un compost de formule I dans laquelle R 4 represente R 5 .CO.NH.S(C>2)-, la reaction d'un 
compost correspondant de formule IV dans laquelle R 7 represente H 2 N.S(02)-avec un acide de 
formule R 5 .COOH ; 

(D) pour un compose de formule I dans laquelle R 4 represente R 5 .NH.CO.NH.S(C>2)-, la reaction d'un 
compose correspondant de formule IV dans laquelle R 7 represente H 2 N.S(0 2 )- avec un isocyanate 
de formule R 5 .NCO ; 

(E) pour un compose de formule I dans laquelle R 4 represente R 5 .S(02).NH.CO.NR 6 -, la reaction 
d'un compose correspondant de formule IV dans laquelle R 7 a la valeur HNR 6 - avec un sulfonyliso- 
cyanate de formule R 5 .S(0 2 ).NCO ; 

(E-1) pour un compose de formule I dans laquelle R 4 a la valeur R 5 .S(02).NH.CO.NR 6 -, dans 
laquelle R 6 est I'hydrogene, la reaction d'un compose 1 correspondant de formule IV dans laquelle R 7 
a la valeur -NCO avec un sulfonamide de formule R 5 .S(0 2 ).NH 2 ; 

(F) pour un compose de formule I dans laquelle R 4 a la valeur CF3.S(0 2 ).NH-, la reaction d'une 
amine correspondante de formule IV dans laquelle R 7 a la valeur H 2 N- avec I'anhydride trifluorome- 
thanesulfonique ; 

(G) pour un compose de formule I dans laquelle A a la valeur -CO-, le couplage d'un acide de 
formule R 4 .L-COOH (ou d'un derive reactif de cet acide) avec une aminocetone de formule V 
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apres quoi, lorsqu'on desire obtenir un sel acceptable du point de vue pharmaceutique, on fait nSagir 
une forme acide du compost de formule I avec une base pour obtenir un cation acceptable du point 
de vue physiologique. 

Revendications pour I'Etat contractant suivant : GR 

1. Proc6d6 de production d'un compost de formule I suivante 



dans laquelle : 

le groups -Q- est choisi entre 

(i) un groupe ortho -phenylene, portant facultativement un ou deux substituants choisis, independam- 
ment, dans un groupe comprenant un substituant halogeno, nitro, un groupe amino de formule 
-NR 9 R h , un groupe acylamino de formule -NHCOFP, un groupe hydroxy, un groupe acyloxy de 
formule -OCOR", alkoxy en Ci aU, alkyle en Ci a C4, trifluoromethyle, carboxy, cyano, (alkoxy en 
Ci a C+)carbonyle, un groupe aminocarbonyle de formule -CONR p R q (y compris la formule 
-CONR p 2 lorsque R p est <§gal a R q ), sulfo, sulfonamido de formule S0 2 NR'R J et hydroxyalkyle en Ci 
a C 3 ; et 

(ii) un groupe cis-vinylene de formule -C(R a ) = C(R b )- ou 

R a et R b sont tous deux choisis, independamment, dans un groupe comprenant I'hydrogene, un 
groupe nitro, un groupe amino de formule -NR 9 R h , un groupe acyloxy de formule -OCOR", un groupe 
alkoxy en Ci a C», alkyle en Ci h Cs, trifluoromethyle, carboxy, cyano, (alkoxy en Ci a C*)carbonyle, 
un groupe aminocarbonyle de formule -CONR p R q (y compris la formule -CONR p 2 lorsque R p est egal a 
R q ), un groupe hydroxymethyle et un groupe phenyle portant facultativement un ou deux substituants 
choisis entre des substituants halogeno, nitro, alkoxy en Ci a C*, alkyle en Ci a Ct et trifluoromethyle ; 

R 9 , R h , R', R 1 , R m , R p et R q sont choisis chacun, independamment, dans un groupe comprenant 
I'hydrogene et un radical alkyle en Ci a C* ; 

R n est un groupe alkyle en Ci a Gt ; 

X est choisi entre I'oxygene et le soufre ; 

A est choisi dans un groupe comprenant -CO-, -NH.CO- et -O.CO- ; 

L est choisi entre un groupe ph6nylene, alcanediyle en Ci h d, alcenediyle en C2 a C6 et 
phenylene-(alkyle en Ci a C3) contenant facultativement une double liaison dans la partie alkyle, sous 
reserve qu'un atome de carbone inclus dans une double liaison d'un alcenediyle ou inclus dans une 
double liaison facultative d'un groupe phenylene-alkyle ne soit pas directement lie a un atome 
d'oxygene ou d'azote du groupe A ; et 

R* est choisi dans un groupe forme d'un acylsulfonamide de formule R 5 .S(02).NH.CO-, d'un 
acylsulfonamide de formule R 5 .CO.NH.S(02)-, d'une sulfonylurea de formule R 5 .NH.CO.NH.S(0 2 )-, 
d'une sulfonylurea de formule R 5 .S(0 2 ).NH.CO.NR 6 -, et d'un trifluoromethylsulfonamide de formule 
CF 3 .S(0 2 ).NH- ou 

R 5 est choisi dans un groupe comprenant un radical alkyle en Ci a C10, trifluoromethyle, 
cycloalkyle en C3 a C10, aryle en C6 et C10 facultativement substitue par 1 a 3 representants d'un 
groupe comprenant des substituants halogeno, nitro, amino, dimethylamino, hydroxy, mdthyle, trifluoro- 
methyle, carboxy, phenyle, et [(alkyle en Ci a Cs)carbonyl]amino ; et un groupe heterocyclique 
aromatique dans lequel jusqu'a 3 atomes de carbone du systeme aromatique peuvent porter un groupe 
substituant choisi, independamment, entre un radical halogeno et un radical trifluoromethyle ; et 

R 6 est I'hydrogene ou un groupe m£thyle ; ledit precede" comprenant un proc£de choisi dans un 
groupe constitue de 




I 
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(A) pour un compost de formule I, I'oxydation d'un alcool correspondant de formule III 




(B) pour un compost de formule I dans laquelle R 4 represent© R 5 ,S02.NH.CO-, la reaction d'un 
compose correspondant de formule IV suivante 




dans laquelle R 7 est un groupe carboxy (compose qui sera appele ci-apres "acide de formule IV") 
avec un derive de sulfonamide de formule R 5 .S02.NH 2 en presence d'un agent deshydratant ou la 
reaction d'un deVive reactif d'un acide de formule IV avec un sulfonamide, ou I'un de ses sels, de 
formule R 5 .S0 2 .NH 2 ; 

(B-1) pour un compose de formule I dans laquelle R 4 represente R 5 .S(0 2 ).NH.CO-, la reaction d'un 
derive reactif d'un acide de formule IV avec un sel de metal alcalin d'un sulfonamide choisi de 
formule R 5 .S0 2 .NH 2 dans un solvant ou diluant convenable ; 

(C) pour un compost de formule I dans laquelle R 4 represente R 5 .CO.NH.S(0 2 )-. la reaction d'un 
compose correspondant de formule IV dans laquelle R 7 represente H 2 N.S(0 2 )-avec un acide de 
formule R 5 .COOH ; 

(D) pour un compose de formule I dans laquelle R 4 represente R 5 .NH.CO.NH.S(0 2 )-, la reaction d'un 
compose correspondant de formule IV dans laquelle R 7 represente H 2 N.S(0 2 )- avec un isocyanate 
de formule R 5 .NCO ; 

(E) pour un compose de formule I dans laquelle R* represente R 5 .S(0 2 ).NH.CO.NR ; -, la reaction 
d'un compose correspondant de formule IV dans laquelle R 7 a la valeur HNR 6 - avec un sulfonyliso- 
cyanate de formule R s .S(0 2 ).NCO ; 

(E-1) pour un compose de formule I dans laquelle R 4 a la valeur R 5 .S(0 2 ).NH.CO.NR 6 -, dans 
laquelle R 6 est I'hydrogene, la reaction d'un compost correspondant de formule IV dans laquelle R 7 
a la valeur -NCO avec un sulfonamide de formule R 5 .S(0 2 ).NH 2 ; 

(F) pour un compose de formule I dans laquelle R 4 a la valeur CF 3 .S(0 2 ).NH-, la reaction d'une 
amine correspondante de formule IV dans laquelle R 7 a la valeur H 2 N- avec I'anhydride trifluorome- 
thanesulfonique ; 

(G) pour un compose de formule I dans laquelle A a la valeur -CO-, le couplage d'un acide de 
formule R 4 -L-COOH (ou d'un derive reactif de cet acide) avec une aminocetone de formule V 




apres quoi, lorsqu'on desire obtenir un sel acceptable du point de vue pharmaceutique, on fait reagir 
une forme acide du compose 1 de formule I avec une base pour obtenir un cation acceptable du point 
de vue physiologique. 
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Compost de formule III suivant la revendication 1, dans lequel Ft*, L, A, Q et X sont tels que definis 
dans la revendication 1 , ou un sel de ce compose\ 

Compose* de formule IV suivant la revendication 1, dans lequel Ft 7 est choisi dans un groupe 
comprenant les radicaux carboxy, H 2 N.S(02)-, HNR 5 - et -NCO, et R 6 , L, A, Q et X sont tels que definis 
dans la revendication 1 , ou un sel de ce compost. 

Compose de formule V suivant la revendication 1, dans lequel Q et X sont tels que definis dans la 
revendication 1 , ou un sel de ce compose. 

Compose* de formule XV 



H — N 
I 

H 




XV 



dans laquelle Q et X sont tels que definis dans la revendication 1, ou un sel de ce compost. 
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